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GENWAL Resources, Inc.

Precipitation Log -- 1999
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612
7t6
7t7
7t8
7t13
7t14
7t19
7t20
7t21
7t26
7t29
7t30
8t3
8t5
8t23
8124
8t25
8t26
8/30
9t1

11t16
11t17
12t1
12t6
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0.5
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0.5
1

1 .5
0.5
1
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1
1
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1

0.5
1

0.5
1
1

1 .5
0.5
1
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rain
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rain
rain
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rain
rain
rain
rain
rain
rain
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rainlhail
rain
rain
rain
rain
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snow
snow
snow
SNOW



Olympus Aerial Sunreys, Inc.
Report f or November 2, 1-999

FOR
GENWAL COAL COMPANY, INC.

CRANDALL CANYON SUBSTDENCE STUDY

POrlflr
41,2
41-4
416
4L8
4 2 2
424
4 2 6
428
432
434
436
4 3 8
4 4 2
444
446
448
452
454

)  qse
v  4 5 8

4 6 2
463
464
466
4 6 8
4 7 2
4 7 4
4 7 6
4 7 8
4 8 1
482
484
486
4 8 8
489
492
494
5 0 8
5 t _ 0
51-2
5 L 4
5 l_5
5 l -8

- 520
r  522-  

524
528
5 3 0
5 3 1

EASTING
2096797  . 3
2096802 .2
2096499 .L
209647L .4
2096L99 .7
2096260 .6
209s9]-7 .3
2095894 . t
2095585 .8
2095s70 .7
2095340 .2
209s280  . 3
2094958 .7
2094996 .3
20947 ] -2 .7
20947 t8 .9
2094388 .9
20943s8 .0
2094090  -4
2094056 .6
2093884 .2
20937  95 .0
2A93694 .7
2093463  .  t _
2093304  . 9
2093 l . 40 .7
2093034  . 5
20929L7 .L
20928] .3 .9
209266L .0
2092585 .L
2092s92  .6
2092307 .4
2092269 .9
209221-t.O
20920 r_8 .8
209L990 .9
2093789 .2
2093742 .9
2093654  .6
2093666 .9
2093770 .0
2093707  .8
2093772 .7
2093802 .9
2093750 .3
2093635 .9
2093708 .8
2093477  .2

NORTHING
4 L 4 6 9 9 . 2
4 L 4 4 0 6 . 5
4 1 4 5 8 3  . 0
4 1 4 4 1 - 8  . 3
4L4741.6
4 L 4 4 L 6 . 5
4 L 4 7 3 0 . 3
4L4385.  t_
4 1 4 7  0 0 . 5
4 t 4 3 9 0  . 8
4 L 4 7  0 4  . 0
4 1 4 3 6 0 . 2
4L4765 -3
4 L 4 3 8 3  . 7
41,4664.7
4 I 4 4 4 L . 7
4 L 4 7 0 7 . 4
4 1 4 3 5 5 . 9
4 1 4 6 7 8 . 2
4 1 4 3 5 0 . 5
4 1 4 6 9 7 . 0
4 t 4 3 9 6 . 6
4]-4322 .6
4 L 4 6 9 6 . 3
4 L 4 3 3 6 . 3
4 ] -478L.L
41,4470. t
41 ,4525.8
4L4414.3
4 L 4 7 2 0 . 7
414677 .2
4 1 4 4 0 0 . 5
4 L 4 6 7 4 . 3
4 L 4 4 3 0 . L
4L4139.9
4 1 4 7 0 8 . 1
4 1 4 3 9 7 . 4
4 r _ 3 7 8 6 . 0
4L337 4  .8
4 ] -2892.6
4L25L8.4
4L2273.0
4L1967 -4
4L]-6]-2.8
4 1 1 - 3 9 9 . 5
4 t - 1 1 _ 2 0 . 5
4 L O 7  4 6  . 9
4 t 0 4 7 3 . 9
41426L.9

1 9 8 8
ELEVATION

7 8 0 6  . 4 8
7 9 2 7 . 8 6
7 9 7 4 . 2 0
8 0 8 8 . 9 3
8 1 8 4  . 0 4
8 L 8 7  . 4 5
8 2 3 1 _ . 0 5
8 4 2 5  . 0 9
8 2 4 0  . 8 3
8 4 0 8 . 5 2
82s3  .0 r_
8 4 5 7  . 9 8
8 2 8 6 . 3 6
8 5 2 0 . 0 6
8 3 4 3 . 7 5
8 4 6 9 .  s 0
8 2 5 0 . 6 8
8 4 4 9 . 8 6
8 2 5 8 . 8 0
8 4 6 ] - . 7 L
8 4 0 0  . 6 6
8 4 6 3 . 6 9
8 5 3 4 .  s 9
8 7 2 2 . 4 2
8 7 8 7 . 4 4
8 8 3 r _ . 6 0
9r_0s .89
902r_ .10
9207  .85
9 t32 .L2
9]-29.56
929L .54
9229  . 42
9334 .2L
9434 .23
9302 .29
9395 .s4
883 0 .  r -s
9L36 .26
9232 .90
9L60 .72
9068  . 68
8771- .2L
8570 .71_
8429 . O'7
8228 .52
7999 .87
7853  . 05
8553  . 53

L999
DIFFERENCE

-0 .01 -
+0  . 15 '

0 .0
+0 .12
-0 .04
+0 . l - l -
+0 .11
+0 .  07
+0 .14
+0  . l - 1
+0  . l - 1
+0  . 11
+0 .17
+0  . 14
-0 .20
-0 .33
+0 .13
+0 .11
-0 .32
+0 .  L l -
+0 . l - 3
+0 .09
+0  . 12
-0 .53
+0 .  05
+0 .09
-0 .19
+0 .04
+0 .  05
+0 .04
+0  . 05
+0  . 05
+0 .07
+0 .  05
+0 .  07
+0 .08
+0 .08

0 .0
-a .02
+0 .02

0 .0
+0 .01 -
-0 .01
-0 .02
-0 .01 -
-0 .03
-0 .18

+ t4  . 97
-0 .28

L999
ELEVATION

7 8 0 6  . 4 7
7 9 2 8  . 0 2
7 9 7 4 . 2 0
8 0 8 9 .  0 s
8 l - 8 4  . 0 0
8 l _ 8 7  . 5 5
8 2 3 ] . . L 6
8 4 2 5 . t 5
8 2 4 0 . 9 7
8 4 0 8  . 5 3
8 2 5 3 . 1 2
8 4 5 8 . 0 9
8 2 8 6 . s 3
8 5 2 0 . 2 0
8 3 4 3  . 5 5
8 4 5 9 . L 7
8 2 5 0 . 8 1
8 4 4 9  . 9 7
8 2 5 8  . 4 8
8 4 6 L  . 8 2
8 4 0 0 . 7 9
8 4 6 3 . 7 8
8 5 3 4  . 7 1 -
8 7 2 1 , . 7 9
8 7 8 7 . 4 9
8 8 3 1 . 6 9
9 1 0 5 . 7 0
9 0 2 L . L 4
9 2 0 7 . 9 0
9 L 3 2 . 1 , 6
9 1 " 2 9  . 6 1
9 2 9 L . 5 9
9 2 2 9  . 4 9
9 3 3 4 . 2 6
9 4 3 4 . 3 0
9 3 0 2 . 3 7
9 3 9 6  . 6 2
8 8 3 0 .  r - 5
9 1 _ 3 6 . 2 4
9 2 3 2  . 9 2
9 L 6 0 . 7 2
9 0 6 8 . 6 9
8 7 7 t . 2 0
8 5 7 0 . 6 9
8 4 2 9  . 0 6
8 2 2 8  . 4 9
7 9 9 9 . 6 9
7 8 6 8  . 0 2
8 5 s 3  . 3 5

POIN:T
412
41-4
4]-6
418
4 2 2
424
4 2 6
428
432
434
436
4 3 8
4 4 2
4 4 4
446
448
452
454
456
4 5 8
4 6 2
463
464
466
468
4 7 2
4 7 4
4 7 6
478
481_
482
484
486
4 8 8
489
492
4 9 4
5 0 8
5 L 0
512
514
51_6
5 L 8
520
5 2 2
524
528
530 concret wal l -
53 l -



532
5 3 4
5 3 5
5 3 8
5 4 0
542
544
5 4 8
5 5 0
552
5 5 4
5 5 5
5 5 8
s60
561_
562
5 6 5
5 6 6
5 6 8
5 7 0
5 7 2
5 7 4
5 7 5
5 7 8
5 8 2
5 8 4
s86
587
5 8 8
5 9 0
592
5 9 6
5 9 8
6 0 0
6 0 2
6 0 4
5 0 8
6r -0
6L2
6L4
6 1 5
6L5
6 1 8
620
6 2 2
6 2 4
626
628
632
634
636
5 3 8
639
6 4 0
64L
6 4 2
6 4 4
6 4 6
5 5 0
6 5 4

2093523 .5
2093549 .L
2093475 .7
2093384  . 9
20934L1_ . O
2093332 .6
2093424 .2
20933ss .6
2093457  .9
2093478  . 4
2093327 .9
2093375 .9
2093397  .L
2092969 .  s
2093L89 .7
2093092  -7
2093246 .7
2093099 .7
2093t65 -L
2093071 - .0
20931 -33 .0
2093047  .7
2093060  . 7
2093076 .4
2093090 .5
2093027 .1-
2093092 .  O
2092795 .0
2092890 .L
2092885  . 2
2092804 .8
2092772 .4
2092835.1-
20928Ls .6
2092804  . 0
209277  4  . 0
2092780 .4
2092722 .3
2092774 .5
2092863  .4
2092572 .0
209269]-  .6
2092507  . t
2092508 . r-
2092488 .3
20925L0 .7
2092s86  .0
20925]-3. t
2092497 .0
20924L6.5
2092492  .6
2092504 .1
20924L2 .0
2092361_.  t_
20922s9 .6
209224L.8
2092252 .2
2092]-]-4 .8
209222L .L
20921_80 .0

4 L 3 9 3 7 . 4
413567 .7
4 L 3 4 2 t . 9
41,3222 .4
4 1 2 8 9 4 . 7
4 t 2 6 L 1 . 4
4 L 2 2 7 7  . 9
4 L 2 0 5 9 . 3
4 t _ L 6 8 5 . 1 _
4 1 1 , 3 3 4 .  L
4 1 1 _ 0 9 9 . L
4 r _ 0 8 L 0  . 0
4 :10494.2
4 l - 4 1 _ 3 6  . 6
4 L 4 0 0 9 . 9
4 l _ 3 6 7 1 - . 0
41,34L7 .2
4 t 3 2 0 7 . 4
4 L 2 9 2 ] . . 9
4 l _ 2 6 0 3  . 3
4 L 2 3 0 1 _ . 0
4 L 2 0 0 4 . 0
4 1 _ 1 6 9 0  . 5
4L1444.6
4 1 1 _ 1 9 0  . 5
4 1 0 8 4 0 . 8
4 t 0 4 9 4 . 2
4 L 4 2 4 6 . t
4 1 3 7 9 3  . 4
4 L 3 5 0 7  . 4
4 1 3 1 7 5  . 3
4 1 2 9 L 3  . 5
4L2596.7
4l-2297 .5
4 1 1 _ 9 8 0 . 6
4 1 1 _ 6 9 2 . 3
471_41-5 -2
4 L 1 _ 0 7 5 . 8
4 1 0 8 0 1 . 5
4 t057 4  .3
4 1 3 9 5 8 . 6
4 1 3 4 0 2  . 5
4 L 3 2 0 4 . 0
4 1 _ 2 8 1 _ 8 . 8
412505.7
4 t 2 3 4 L . 4
4L2047 .3
4L1734.7
41t4L4.7
4L1,004.2
4L0747 .2
4 l _ 0 5 2 3  . 1
4 l _ 3 8 0 7 . 4
4 : l . 3 4 2 8 . 0
4 L 3 7 7 6 . L
4 1 3 1 5 2 . 0
4 L 2 7 8 7 . 4
4]-2545 .6
4 L 2 3 0 4 . 0
4 1 2 0 4 I . 8

8 8 0 4  . 5 0
9 0 9 s  . 2 3
9 1 9 3  . 3 L
9 2 6 s . L 3
9 1 9 1 _ .  8 5
90r -8  .  s9
8 8 4 4 . 8 3
8 7 0 2 . 2 6
8 5 2 4 . 9 9
83r_3  .50
81,53 .22
7 9 6 3 . 4 3
7 8 8 1 . 9 1
9 0 5 0 . 5 2
8 9 3 5 . 5 7
9 1 , 7 7  . 1 7
9 L 8 4  . 6 6
9 2 7 8 . 2 0
9 L 8 4  . 5 6
8 9 7 0 . 2 5
8 8 0 L . 2 2
8 6 1 - 7 .  0 5
8 4 3 9 . 3 1 _
8 3 1 9 .  B 0
8 2 3 4 . 2 t
8 2 j . 0 . 4 L
7 9 4 6 . 7 4
9 L 9 3  . 4 4
9 L 5 6 . 2 3
9 2 9 4  .  0 6
9 3 0 2 . 9 4
9 2 0 5  . 9 8
9 0 5 1 _ . 3 9
8B30.  ss
86s8 .26
8 5 5 4 . 4 0
8 4 4 0 . I 0
8 3 3 5  . 5 7
8 L 7 6  . 1 3
8 0 4 4 . 8 4
9 2 9 0 . 5 8
9 3 9 5 . 5 8
9 4 0 0 . 6 9
9 2 7 7  . 5 9
9 l _ 5 5  . 9 5
8 9 6 2 . 6 9
8 7 6 9 . 6 8
8 6 8 1 _ . 3 5
8 5 6 9 . 0 4
8 3 7  4  . 9 9
8 1 7 8 . 9 7
8 0 2 4  . 6 7
93ss  .02
9 4 8 8  . 0 6
9 4 6 7 . 4 5
9 4 5 2 . 5 0
9 2 7 9  . 4 3
9 2 1 9 . t 2
9 1 0 5  . 8 3
9 0 5 8  . 4 4

0 .0
-0 .30

0 .0
+0 .01_
-0 .0L
-0 .0 r_

0 .0
0 .0
0 .0

+0  . 42
0 .0
0 .0

-8 .6s
-0 .29
+0 .01_
+0 .  0 l _
+0 .01
-0 .08

0 .0
-0 .03
+0 .07
-0 .0 r_
+0  . 02
-0 .05

0 .0
-0 .02
-0 .03
-0 .28
-0 .01 -

0 .0
+0 .09
-0 .04
+0 .  04
+0 .  03
+o  . 02
+0 .  0 l_

0 .0
+0  . 01
-0 .02
-0 .03
+0 .  03
+0 .02
-0 .1_5
-0 .03
-0 .24

0 .0
-0 .03
-0 .07
-0 .02
-0 .0 r_

0 .0
+0  . 01 -
+0 .02
+0 .02
+0  . 04
+0  . 05

0 .0
+0 .03
+0 .02

0 .0

8 8 0 4 . 6 0  5 3 2
9 0 9 4 . 9 3  5 3 4
9 1 9 3 . 3 L  5 3 6
9 2 6 s . L 4  5 3 8
9 l _ 9 1 _ . 8 5  5 4 0
9 0 L 8 . 5 8  5 4 2
8 8 4 4 . 8 3  5 4 4
8 7 0 2 . 2 6  5 4 8
8 5 2 4 . 9 9  5 5 0
83r_3.  s2  552
8] -s3 .22  554
7 9 6 3 . 4 3  5 5 6
7 8 7 3 . 2 6  5 5 8
9 0 s 0 . 3 3  5 6 0
8 9 3 5 . 5 8  s 6 r _
9 1 7 7  . t 8  5 6 2
9 L 8 4 . 5 7  5 6 5
9 2 7 8 . t 2  5 6 5
9 1 8 4 . 5 5  5 5 8
8 9 7 0 . 2 3  5 7 0
8 8 0 r _ . 2 9  5 7 2
8 6 L 7 . 0 4  5 7 4
8 4 3 9 . 3 3  5 7 6
8 3 L 9 . 7 5  5 7 8
8 2 3 4 . 2 4  5 8 2
8 2 1 0 . 3 9  5 8 4
7 9 4 6 . 7 L  5 8 6
9 t 9 3 . L 6  5 8 7
9 1 5 5 . 2 2  5 8 8
9 2 9 4 . 0 6  5 9 0
9 3 0 3 . 0 3  s 9 2
9 2 0 5 . 9 4  5 9 6
9 0 s r _ . 4 3  s 9 8
8 8 3 0 . 5 8  5 0 0
8 5 s 8 . 2 8  6 0 2
8 5 5 4 . 4 L  6 0 4
8 4 4 0 . 1 0  6 0 8
8 3 3 s  .  s B  6 r - 0
8175 . l - l_  61 ,2
8 0 4 4 . 8 1  6 ' J " 4
9 2 9 0 . 6 !  5 1 5
9 3 9 5 . 6 0  5 ] - 6
9 4 0 0  . 5 4  6 l _ 8
9 2 7 7  . 5 6  6 2 0
9 l _ 5 5  . 7 1  6 2 2
8 9 5 2 . 6 9  6 2 4
8 7 6 9 . 6 s  6 2 5
8 6 8 1 . 2 8  6 2 8
8 5 6 9 . 0 2  5 3 2
8 3 7 4 . 9 8  6 3 4
8 L 7 8 . 9 7  6 3 6
8 0 2 4 . 6 8  5 3 8
9 3 5 5 . 0 4  6 3 9
9 4 8 8 . 0 8  6 4 0
9 4 6 7 . 4 9  6 4 L
9 4 5 2 . 5 5  6 4 2
9 2 7 9 . 4 3  5 4 4
9 2 1 , 9 . L 5  5 4 6
9 1 _ 0 6  . 8 5  6 5 0
9 0 5 8 . 4 4  6 s 4

cut area



656
6s8
6 6 2
6 6 4
6 6 6
6 6 7
6 6 8
6 6 9
6 7 0
6 7 2
6 7 4
6 7 6
6 7 8
682
6 8 4
686
6 8 8
6 9 4
69L
6 9 2
6 9 4
6 9 6
7 0 2
7 0 4
7 0 6
7 0 8
7L0
7 L 4
7 L 6
7]-8
7 2 0
7 2 2
7 2 4
7 2 6
7 2 8
7 3 0
7 3 2
7 3 6
7 3 8
7 4 0
7 4 2
7 4 4
7 4 6
7 4 8
7 5 0
7 5 2
7 5 4
7 5 8
7 5 9
7 6 0
7 6 4
7 6 5
7 6 8
7 7 0
7 7 2
7 7 4
7 7 6
7 8 0
7 8 2
7 8 4

2092250 .7
2092296 .3
2092272 .0
209226 t  . 8
2092L99 .0
2092074 .5
2091900 .  s
2092029 .3
2092043- .7
209]-877 .2
209t93]- .6
209 t985 .7
2091947 .6
2091958 .0
209L898 .7
209L952 .7
209 ] -876 .5
2091781_ .1
2092543  .6
2092013  .9
209 j -84s  . 6
2091797  .7
2097234 .1_
2097247  .5
2097L77  .7
2097308  . 7
2097283 .2
2097185 .0
2097226 .3
20971_73 .8
2097046 .2
2097033  . 9
2096958 .2
2095992 .1 -
2096933  .  s
2097025 .4
2097025 .6
2097073 .2
209696L .  O
2096794 .4
209668s .1
2096578 .2
2096627  .6
2096663 .2
249672L  .4
209569s .8
2096694 .7
2096s66 .9
2096492 .L
209636s .2
2496305  .8
2096436 . t
209641-0 .8
2096435 .5
2096405 .5
2096426 .7
2096405 .5
209617L .L
2095095  . 3
2096]- ] -2 .2

4 1 L 7 7 5 . 9
4 1 - 1 5 1 1 . 1
4 l _ L L 4 0  . 0
4 1 0 8 s 8  . 2
4 t 0 4 9 6 . 9
4 1 3 8 6 4 . 3
4L3225.O
4L3532.2
4 1 2 8 8 9 . 5
4 ] - 2 7  0 0 . 9
4 1 2 2 8 9 . 9
4 L l - 9 8 8 . 5
4 1 1 _ 6 4 6 . 5
4Lr-3 93 .  s
411,L29.2
4 L 0 7 8 2 . 6
4 L 0 5 3 2  . 3
4 L 2 6 9 0 . 4
4 L 4 2 9 8 . 5
4 1 4 0 9 5  . 4
4 1 3 8 0 8 . 5
4 L 3 5 0 9 . 5
4 1 3 9 3 3 . 7
4 r _ 3 7 8 5 . 6
41,3458.2
4 L 3 2 9 9 . 5
4 L 2 3 0 5 . 5
4L297 6  .9
4 l _ 2 5 8 8  . 3
4 t t 7 7 5 . 3
4 1 4 0 5 1 . 9
4 L 3 7 7 3 . 2
4 l _ 3 5 1 5  . 5
4 t 3 2 7 3 . 4
4 ] -2844.9
41"2593 .8
4L2322.9
4LL995.6
41] -772.2
4 l _ 4 1 0 3  . 5
4 1 , 3 7 7 7 . 8
4 1 3 5 8 0 . 4
4L3224 -L
4 L 2 9 0 6 . 7
412589.2
4 t2325.2
4 L 2 0 0 4 . L
4 t L 7 3 3 . 4
4 L 4 t 2 L . 5
4 1 3 7 6 8 . 9
4 L 3 5 4 7 . L
4 L 3 2 0 8 . 8
4 t 2 9 6 6 . 7
4L2632.3
4]-2344.3
4 L L 9 9 0 . 7
4 t _ l _ 5 8 5  . 0
4 t 4 l t 2  . 0
4 t 3 7 9 6 . 9
4 1 3 5 2 5  . 5

8 8 9 7 . 9 7
8 6 9 5  . 3 4
8 4 6 6 . 9 4
8 2 7 ] -  . 0 L
8 0 2 4  . 9 4
9 5 2 2  . 4 3
9 4 7 6 . 3 0
9 s 8 2 . 2 5
9 3 4 5  . 8 6
9 2 8 0  . 6 s
9 0 5 7 . 4 4
8 9 0 7 . 5 3
8 5 7 0 . 0 5
8 5 2 0 . 4 5
8 3 s 9 . 2 1
8 l _ 8 2  . l _ 5
8 0 4 6 . 7 L
9 2 6 7  . 3 0
9 3 L 1 . 7 6
9 5 0 6 . 8 0
9 5 9 8 .  L 9
9 5 0 9 . 2 9
7 9 1 " 2 . 7 2
7 9 3 5  . 0 9
8r -0 r_ .23
8022 .43
7 9 7 3 . 9 5
8 2 1 - 9 . 8 1
8 L 8 3  . 1 0
7 7 0 L . 5 4
7 8 0 9  . 4 4
8 0 3 4 . 7 5
8 1 _ 7 8  . 5 4
8 2 4 0 . 9 4
8 3 7 5 . 9 7
8 2 4 0 . 5 8
8 0 9 8 . 7 7
7 8 8 4  . 0 8
7 6 7 6 . 2 9
7 9 4 7  . 2 L
8 0 6 5 . 0 1
8 2 l . 8  . 6 2
8 3 9 6 . 6 4
8 4 5 3  . 4 1
8 2 L O  .  0 7
8 0 2 9 . 3 3
7 9 4 0 . 5 3
7 8 8 5 . 2 7
8 l _ 5 8 . 9 0
8 2 0 5 . 7 5
830r_ .07
8465  . 65
8527 .67
8305 .82
8232  .92
8023  . 3s
7867  . 80
8367 .1_ t_
8403  . 19
8440 .56

0 .0
+0 .01
-0 .81
-0 .0L
-0 .02
+0 .04
+0 .  02
-0 .45
+0 .03

0 .0
0 .0

+0 .  02
0 .0

-0 .0 r_
0 .0

-0 .01 -
-0 .09
+0  . 4L

0 .0
+0 .04
-0 .1 -5
-0  . 42
+0 .L2
+0 .L7
+0  . l _8
-0 . l _5
+0 .08
-0 .30
-0 .22
-0 .02
0 .0

-0 .01
-0 .02
-0 .02
-0  . 02
-0  . 02
-0 .07
+0 .05
-0 .15
+0  . 15
+0  . 14
+0  . l - 5
-0 .09
-0 . r_6
-0 .1 -0
+0  . 11
+0  . 11 -
+0 .10
+0  . 28
+0 .04
+0  . 05
+0 .07
-0 .22
-0 .36
-0 .L2
-0 .05
+o  . 02
+0 .03

0 .0
+0 .03

8 8 9 7 . 9 7  6 s 6
8 6 9 s  . 3 s  6 s 8
8 4 5 6 . 1 _ 3  6 6 2
8 2 7 L . 0 0  6 6 4
8 0 2 4 . 9 2  6 6 6
9 5 2 2 . 4 7  6 6 7
9 4 7 6 . 3 2  6 6 8
9 s 8 r _ . 8 0  6 6 9
9 3 4 s . 8 9  6 7 0
9 2 8 0 . 6 s  6 7 2
9 0 5 7 . 4 4  6 7 4
8 9 0 7 . 5 5  6 7 6
8 5 7 0 . 0 5  6 7 8
8 5 2 0 . 4 4  6 8 2
8 3 5 9 . 2 L  6 8 4
8 1 8 2 . t 4  6 8 6
8 0 4 6 . 6 2  6 8 8
9 2 6 7  . 7 r  6 9 0
93LL.76  69L
9 5 0 6 . 8 4  6 9 2
9 5 9 8 . 0 3  6 9 4
9 5 0 9 . 2 7  6 9 6
7 9 1 2 . 8 4  7 0 2
7 9 3 5 . 2 6  7 0 4
8 l - 0 1 . 4 1 -  7 0 5
8 0 2 2 . 2 8  7 0 8
7 9 7 4 . 0 3  7 L O
8 2 1 , 9 . 5 L  7 L 4
8 1 8 2 . 8 8  7 ] - 6
7 7 0 r . 5 2  7 1 8
7 8 0 9 . 4 4  7 2 0
8 0 3 4 . 7 4  7 2 2
8 r 7 8 . 5 2  7 2 4
8 2 4 0 . 9 2  7 2 6
8 3 7 5 . 9 5  7 2 8
8 2 4 0 . 5 6  7 3 0
8 0 9 8  . 7 0  7 3 2
7 8 8 4 . 1 3  7 3 6
7 5 7 5 . L 3  7 3 8
7 9 4 7 . 3 7  7 4 0
8 0 5 5 . 1 5  7 4 2
8 2 L 8 . 7 7  7 4 4
8 3 9 6 . 5 5  7 4 5
8 4 5 3 . 2 5  7 4 8
8 2 0 9 . 9 7  7 s 0
8 0 2 9 . 4 4  7 5 2
7 9 4 0 . 6 4  7 5 4
7 8 8 5 . 3 7  7 5 8
8 l _ 5 9 . 1 _ 8  7 5 9
8 2 0 5 . 7 9  7 6 0
8 3 0 L .  r _ 2  7 6 4
8 4 6 5 . 7 2  7 5 6
8 5 2 7 . 4 5  7 6 8
8 3 0 5 . 4 6  7 7 0
8 2 3 2 . 8 0  7 7 2
8 0 2 3 . 3 0  7 7 4
7 8 6 7  . 8 2  7 7 6
8 3 6 7  . L 4  7 8 0
8 4 0 3 .  t _ 9  7 8 2
8 4 4 0 . 5 9  7 8 4



7 8 6
7 8 8
7 9 0
7 9 2
7 9 4
7 9 6
8 0 5
8 1 0
8L2
8L4
81_6
8 L 8
820
822
824
826
828
8 3 0
832
8 3 4
8 3 6
8 3 8
8 4 0
842
844
846
8 4 8
8s0
852
8s3
8 5 4
8s6
8 5 8
8 6 0
862
8 6 4
8 5 5
8 5 8
8 7 0
871-
872
8 7 3
8 7 4
8 7 6
8 7 8
8 8 0
882
8 8 4
8 8 5
8 8 8
8 9 0
8 9 1
892
8 9 4
8 9 5
8 9 8
9 0 0
902
9 0 4
9 0 6

2 0 9 6 l . 0 2 . 7
2 0 9 6 0 6 5 . 0
2 0 9 6 0 4 3 . 2
2 0 9 6 1 , 4 4 . L
2 0 9 6 0 4 7 . 9
2 0 9 6 0 5 8 . 4
2 0 9 5 8 6 6 . L
2 0 9 5 8 4 L  . 4
2 0 9 5 7 9 3 . s
2 0 9 5 7 8 2 . t
2 0 9 5 7 7 6 . 8
2 0 9 5 7 6 8 . 2
2 0 9 5 8 0 7  - 4
2 0 9 5 7 5 2 . 5
2 0 9 5 7 0 9 . 2
2 0 9 5 7 7 0 . 4
2 0 9 5 7 7 3 . 7
2 0 9 5 6 3 7 . 0
2095ss6 .0
2095s03 .5
2095495 .7
2095478  . 4
2095525 .8
2095429 .6
2095476 .7
2095505  . 4
2095450 .8
2095342 .6
2095273 .9
2095298 .5
2095205 .9
209s206 .8
2095196 .  0
2095209 .0
2095185 .6
2095L84  .6
2095205  .3
209521_3 .8
209493s .0
2094890 .6
2094879 .8
2095027  .3
20949L7 .4
2094889 .2
2094909 .4
2094881 .5
209489L  .0
2094890 .L
2094898 .8
209492L .L
209467 l . . 9
209475 t . t
2094686 .7
2094604 .7
20946L2 .3
2094629 .9
2094582 .2
2094620 .5
2094593  . 4
2094585 .8

4 l - 3 1 _ 0 8  . 8
4 L 2  9 1 8  .  5
41,2593.9
4 t 2 3 L 3 . 2
4 t t 9 4 7 . 6
4 t t 7 3 2 . 2
4 1 L 5 8 7  . 3
4 L 4 L 0 2 . 8
4 l _ 3 8 0 2 . 9
4 t 3 4 7 8 . 3
41,3220 .0
41,2876.5
4 L 2 5 7 0 . 7
4L2297.2
4 L 2 0 2 8 . 7
4L] -444.L
4 1 l . 0 2 4  . 6
4 1 4 L L 2 . 3
4 1 3 7 7 5 . 5
4 ] . 3 2 0 1 . 4
4 1 2 8 9 6 . t
4a2589 .6
4 L 2 2 7  4  . 6
4 L L 9 7 9 . 7
4 L L 7  6 L  .  O
4 1 1 _ 3 9 3 . 5
4LL1-29 .6
4r4L t3 .2
4 r _ 3 7 3 8  . 3
4 t34L4.7
4 1 3 L 9 7 . 9
4L2954.L
4L2588.7
41,23  03  .3
4 l _ l _ 9 9 5  . 5
4 ] - l .66 !  .4
4 tL434.5
4 1 1 _ 1 4 3 . 8
4L4137 .2
4 l _ 3 8  9 3  . 6
4 1 3 5  9 6  . 2
4 L 3 3 9 6 . 6
4 L 3 L 7 4 . 9
4 L 2 9 L 9 . 4
41"2556.9
4 ] -2346.7
4L2032.5
4 L L 7 2 3 . L
4 1 1 _ 3 8 6 . 8
4r - l_11_8 .0
4 L 4 0 9 6 . 2
4 L 3 8 3 4 . 1
4 1 3 5 1 7  . 3
4 t 3 2 I 4 . 3
4 L 2 8 9 5 . 9
4L2573.8
4 L 2 3 0 8 . 6
4 L 2 0 5 3 . 7
4 L L 7  4 1 _  . 8
4 1 1 3 ] - 2 . !

8 6 t 7 . 9 9
8 6 3 7 . 4 2
8 5 0 5 . 6 7
8 2 6 9  . 9 s
81,52  .46
8 0 1 _ 3  . 4 3
8 0 2 7 . 6 6
8 5 6 ] - . 1 2
8 6 2 8  . 4 r
8 6 5 5  . 4 2
8 7 1 _ 0  . 6 8
8 8 0 3 . 9 6
8 6 0 9 . 6 9
8 4 5 5 . 0 4
8 2 6 7  . 2 0
7 9 t L . 3 6
7 6 9 6 . 3 9
8 5 5 7 . 4 4
8 7 5 7 . 4 9
8 9 2 4 . 6 7
8 8 6 L . 4 9
8 6 4 9 . 7 8
8 4 2 6 . 7 3
8 2 6 L . 3 0
8 l _ t _ 5 . 6 5
7 9 0 5  . 3 5
7 8 3 3 . 7 2
8 5 7 5 . 0 8
8 8 4 2 . 5 5
9 0 9 2 . 0 2
9 0 3 L .  t _ 5
8 8 4 9 . 1 4
8 6 0 s  .  s 9
8 4 2 2 . 2 6
8 2 8 s . 9 8
8 1 r _ 0  . 0 8
7 9 8 0 . 6 5
7 8 1 _ 9 . 1 8
8 6 6 1 . 2 0
8 8 4 3  . 9 5
9 0 8 6 . 5 8
9 r _ 8 2  . 0 1
9 0 7 8 . 7 3
8 9 0 4 . 8 9
8 6 8 8  . 5 3
8 5 5 5 .  0 7
8 3 4 4  . 6 4
8 1 - 7 3  .  9 0
8 0 5 9 . 7 9
7 9 0 L . 9 7
8 5 3 7  . 3 9
8 8 3 3  . 5 4
9 0 6 3 . 7 5
9 2 2 t . 2 4
8 9 3 7  . 9 8
8 7 1 - 3  . 3 5
8 5 4 9 . 7 s
8 3 9 4 . 5 7
8 3 4 5 .  t _ 0
8 1 3 7  . 7 7

+0 .  03
+0 .  02
-0 .34
-0 .05
-0 .25
-0 .2L
-0 .01
-0 .07
-0 .01
-0 .01
-0 .0 r -
- 0 .1 -0
-0 .01 -
-0 .31
-0 .02
-0 .03
+0 .03
+0 .  06
+0 .  L8
+0 . l - 5
+0 .15
-0 .03
+0 .09
+0  . 10
+0 .  03
+0 .06
+0  . 05
+0 .05
+0  . 07
+0  . l - 4
+0 .05
+0  . 12
-1 .11
+0 .03
+0 .04
+0 .01 -
+0 .03
+0 .04
+0  . 07
+0 .07
+0 .04
-0 .01_
+0 .03
+0  . 05
+0  . 04
+0  . 05
+0  . 06
-0 .27
+0  . 02
+0 .01 -
+0 .08
+0 .05
+0 .07
+0 .02
+0 .04
+0  . 05
-0 .85
-0 .03
-0 .08
-0 .02

8 6 1 _ 8 . 0 2  7 8 6
8 6 3 7 . 4 4  7 8 8
8 5 0 6 . 3 3  7 g O
8 2 6 9 . 8 9  7 9 2
81"52 .21, 7 94
8 0 1 3 . 2 2  7 9 6
8 0 2 7 . 6 5  8 0 6
8 5 6 r - . 0 s  8 1 0
8628 .40  81-2
8 5 5 5  . 4 1 _  8 r 4
8 7 L 0 . 5 7  8 1 _ 5
8 8 0 3 . 8 5  8 r _ 8
8 6 0 9 . 6 8  8 2 0
8 4 5 4 . 7 3  8 2 2
8 2 6 7  . L 8  8 2 4
7 9 t L . 3 3  8 2 6
7 6 9 6 . 4 2  8 2 8
8s57 .  s0  830
8 7 6 7 . 6 7  8 3 2
8 9 2 4 . 8 3  8 3 4
8 B 5 r _ . 6 4  8 3 6
8 6 4 9 . 7 5  8 3 8
8 4 2 6 . 8 2  8 4 0
8 2 6 L . 4 0  8 4 2
8 L l _ 5  . 5 8  8 4 4
7 9 0 5 . 4 L  8 4 6
7 8 3 3  . 7 8  8 4 8
8 5 7 5 . t 4  8 5 0
8 8 4 2 . 7 2  8 5 2
9 0 9 2 . t 6  8 s 3
9 0 3 L . 2 L  8 5 4
8 8 4 9 . 2 6  8 s 6
8 6 0 4 . 4 8  8 5 8
8 4 2 2 . 2 9  8 6 0
8 2 8 6 . 0 2  8 6 2
8 l _ 1 0 . 0 9  8 6 4
7 9 8 0 . 6 8  8 5 6
7 8 1 9 . 2 2  8 5 8
8 6 6 L . 2 7  8 7 0
8 8 4 4 . 0 2  8 7 1 "
9 0 8 6 . 7 2  8 7 2
9 L 8 2 . 0 0  8 7 3
9 0 7 8 . 7 6  8 7 4
8 9 0 4 . 9 4  8 7 5
8 5 8 8  . 5 7  8 7 8
8 5 5 6 . L 2  8 8 0
8 3 4 4 . 7 0  8 8 2
8 1 7 3 . 6 3  8 8 4
8 0 s 9 . 8 1 -  8 8 5
7 9 0 1 - . 9 8  8 8 8
8 6 3 7 . 4 7  8 9 0
8 8 3 3 . 6 0  8 9 r _
9 0 6 3 . 8 2  8 9 2
9 2 2 1 , . 2 5  8 9 4
8 9 3 8 . 0 2  8 9 6
8 7 1 3  . 4 0  8 9 8
8 s 4 8 . 9 0  9 0 0
8 3 9 4 . 5 4  9 0 2
8 3 4 6 . 0 2  9 0 4
8 L 3 7  . 7 5  9 0 6



9 0 8
91_0
91,2
9 L 3
91_4
9L5
9r_8
920
9 2 2
924
926
928
932
9 3 4
9 4 0
94]-
942
9 4 4
948
9s0
952
9 5 4
9s6
9 5 8
9 6 0
962
9 6 4
9 7 0

2094624 .9
2094351- - 6
2094346 .4
2094472  -9
2094307  .5
20943L4 .5
2094343 .3
2094293 .6
2094299 .5
209427  4  .6
2094300 .5
2094258  -6
209431,1- .9
2094302 .L
2094002  .  O
2094077  .5
20940 : l_4  -7
2093963  .0
2094054 .9
2093982 .4
2094000 .9
2094062 .5
2094000 .  t _
2093994  -0
2093965 .4
2094066 .7
2093967  . s
2093871_ .  0

4 L 0 9 9 7  . 9
4 1 4 0 9 0 . 3
4 L 3 7 7 2 . 3
4 1 _ 3 5 1 2  . 9
4].3232.3
4 l _ 2 8 9 8 .  L
412559 .6
4 1 2 3 4 0 . L
4 1 1 _ 9 3 1 . 8
4]-]-753.3
4 1 1 _ 4 9 1 - . 0
4 1 1 _ 0 5 1 _ . 1
4 L O 7 3 l .  . 9
4 L 0 4 6 6  . 4
4 r _ 4 0 8 6  . 3
4 1 3 7 8 8  . 9
4 1 _ 3 5 5 7  . 5
4 L 3 L 7 7 . 6
4 L 2 9 0 5 . 9
4L2597 .5
4 L 2 2 7 7  . 7
4 L t - 9 7 8 . 1
4 1 L 5 8 0 . 8
4 L 1 _ 3  9 2  . 7
4 1 _ 1 L 0 1  . 5
4 1 0 8 3 1 . 9
4L0529 .4
4 ] -4024.6

7 9 4 8 . t 8
8 6 1 - 6  . 5 1 _
8 8 4 2 . 7 5
9 0 3 4  . 3 1 _
921,7 .39
8 9 8 6 .  L 5
8 7 7 0 . 7 6
8 6 5 7  . t 4
8s53  . 33
8530 .32
8353  . 82
8LL l_ .75
7889 .54
7770 .72
8624  . 44
8836 .  L1
903 r - . 6 r -
924L .45
9 t26 .60
8933  . 33
8823  . 1 r -
8730 .27
8601 .99
83s3  . 10
8 l -56  . 56
7973 .66
7820 .54
866 r_ .54

-0 .01_
-0 .01
-0 .02
-0 .02
-0 .03
-0 .13
-0 .08
-0 .01
-0 .0 r -
- 0 .05
-0 .03
+0 -03
-0 .23

+33 .27
0 .0

-0 .03
-0 .01
+0 .03
+0 .  03
-0 .03
-0 .03
-0 .02
-0 .03
-0 .03

0 .0
-0 .04

+ l_0  .  84
0 .0

7 9 4 8 . L 7
85r -6  .  s0
8 8 4 2 . 7 3
9 0 3 4 . 2 9
92]-7 .36
8 9 8 6 . 0 3
8 7 7 0  . 6 8
8 6 5 7  . t 3
8 5 5 3  . 3 2
8 5 3 0 . 2 5
8 3 5 3  . 7 9
8 1 1 1 _ . 7 8
7 8 8 9 . 3 1
7 8 0 3  . 9 9
8 6 2 4 . 4 4
8 8 3 5 . 0 8
903r_ .50
9 2 4 L  . 0 8
91-26 .63
8 9 3 3  . 3 0
8 8 2 3 . 0 8
8 7 3 0 . 2 5
8 6 0 1 ,  . 9 6
8 3 5 3  . 0 7
8 l _ 5 5  . 5 6
7 9 7 3 . 6 2
7 8 3 L . 3 8
8 6 5 1 _ . 5 4

9 0 8
9 1 0
91-2
91_3
9L4
916
9 1 8
920
9 2 2
924
926
928
932
934 indef obj
9 4 0
94L
942
9 4 4
948
9s0
952
954
9s6
9 5 8
9 6 0
962
954 cons area
9 7 0



Olympus Aerial Sunreys, Inc.
Report for November 2, L999

FOR
GENWAL COAL COMPANY, INC.

BLIND CANYON SUBSIDENCE STUDY

POINT
B1_01-
BTO2
B1-03
Bl-04
8105
Br_06
Bl_07
Bl_08
BL09
Bt_L0
Bl-11
841,2
81t_3
BLL4
BLt-5
Bt_16
81l-7
8118

-B1r-9
vBt_20

BLzL
BL22
8123
BLz4
Bt25
B1-26
BLz7
B1-28
BL29
BL30
Bl_31-
BL32
B1_33
B1_34
BL35
Bt-36
8137
8138
B13 9
8140
B1-41-
BL42
8143

^8L44
rB l_45-  g1+6

BL47
Bl-48
Bl-49

EASTING
2093382 .L
2093095  . 5
2092766 .5
249253L .7
2092L98 .6
209]-9L2.2
209L607 .4
2091317  . 5
2090984 .  s
2090791 .5
2090383  . 8
2089804 .1
2A89473 .2
2089L98  .6
2088888  . 2
2088232  .9
2088567  .7
2088858 .4
20892L9 .3
2089457  .O
2089759 .3
209008s .6
209A423 .8
209071_6 .6
209]-032.9
209L332 .0
2094598 .2
209L9L4 .2
2092L8L.9
2092825 .2
20930s0 .0
2093487  .7
2092902 .8
2092491, .5
209447L.6
20911_05  . 4
2090962  .4
2090748 .2
2090386 .3
2090099 .6
208981_0 .  s
2089547  .9
2089 r_96 .8
2088900  . 2
2088246 .6
2088010  . 4
2087725 . t
2087  469  .0
2087357  .3

NORTIIING
4 1 _ 8 4 4 8  . 1
4 1 8 5 8 8 .  9
4 1 8 5 8 0  . 6
4 t _ 8 5 0 5 . 7
4r_853 9  .  8
4 1 8 4 9 6 . 0
4 1 8 5 1 3  . 5
448529 -7
4 1 - 8 4 8 3  . 9
4 t 8 4 4 3 . 9
4 L 8 4 4 3  . 3
4 1 8 5 2 1 . 4
4 1 8 4 5 8  . 2
4 L 8 4 7 9  - 5
4 1 8 4 8 1 . 8
4 1 8 0 8 8  . 2
4 L 8 2 7 0 . 7
4 1 8 1 _ 8 1 . 3
4 1 8 1 9 9 . 1 _
4t81,89.2
4 1 8 1 _ 0 5 . 8
4 1 8 3 1 _ 4 . 6
4 1 _ 8 1 7 9 . 1
4t82]-9 -2
4L8204 - 4
4 1 8 2 1 3  . 5
4L8207 -9
4 L 8 2 4 r . L
4L8294 -0
4 1 - 8 0 7 0 . 5
4 1 8 1 8 5  . 3
4 1 8 0 4 7  . 8
4 L 7 9 3 L . 7
4 r 7 8 6 2 . L
4 i . 8 0 2 9 . 6
4L783A -2
417920 -3
4 1 7 9 3 5  . 5
417925.2
4 L 7 8 9 2 . 9
4 1 7 8 6 3  . 6
4 L 7 9 0 4 . 4
4 t 7 9 4 t . 2
4L7 9L2 .6
4 1 7 9 0 1 _ . 6
4 L 7 9 4 0 . 4
4 L 7 9 4 5 . 6
4 1 7 8 9 7 . 5
4 L 7 6 7 6 . 6

L994
ELEVATION

7 9 8 3 . 2 5
7 9 5 6 . 3 5
7 9 9 4 . 9 5
8 0 1 s . 9 8
8 L 5 7 . 4 0
8 l _ 9 8 . 8 7
8 2 5 7  . 9 0
8 3 1 5 . 8 5
8 4 2 2 . 0 8
8 4 5 3  . 4 4
8 6 0 2  . 8 0
8 8 9 7 . 0 0
8 9 9 4  . 4 4
9 l ' 4 7 . 4 4
9 3 s 6  .  s 8
9 4 3 3 . 2 6
9 3 8 2 . 2 2
9 L 7 l . . t 6
8 9 9 8 . 2 7
8 8 8 5  . 1 2
8 7 2 0 . 0 6
8 6 7 4 . L 6
8 4 8 3 . 2 7
8 3 9 4 . 7 7
8 2 5 5  . 7 0
8 2 0 6 . 6 9
8 1 3 5 . 2 3
8 0 4 8 . 1 8
8 0 0 1 _ . 4 5
8 2 1 0 . 6 s
8 L 3 2 . 3 7
8 t 9 4 . 2 3
8 3 0 0 . 4 9
8 3 1 - 7  . 5 3
9 1 0 0  . 5 7
8 2 2 2 . 6 6
8 1 _ 4 2 . 2 3
8 3 0 0  . 1 5
8 4 2 3 . 5 9
8 s 0 3 . 8 2
8 6 0 7  . 9 9
8 7 t 2 . 8 9
8 8 9 2 . 3 4
8 9 9 9 . 7 8
9 2 8 7  . 3 8
9 4 2 2  . 8 L
9 4 1 3  . 3 5
9 4 3 9 . 8 0
9 5 1 1  . 5 3

L999
DIFFERENCE

-0 . l - 5
+0  . l - 0
+0 .  04
+0  . 23
+0 .02
+0 .01
-0 .05
+0 .00
+0 .04
+0 .  04
+0 .03
-0 .00
+0 .01 -
+0 .00
+0 .18
-0 ,1_5
+0  . 05
-0 .03
-0 .00
-0 .01 -
+0 .  00
+0  . 00
+0 .  03
+0 .04
+O .02
+0 .05
+0 .  05
-0 .20
+0 .04
-0 .38
-0 .0s
-0 .08
-0 .07
-0 .  t _3
-0 .06
+0 .00
-0 .02
+0 .00
-0 .01
-0 .00
-0 .00
-0 .02
-0 .01
-0 .00
+0 .04
+0 .  01
+0 .  03
-0 .00
-0 .00

L999
EIJEVATION

7 9 8 3 . 0 9
7 9 5 6  . 4 5
7 9 9 4 . 9 9
80r_5 .2 r -
8157 .42
8 1 9 8 . 8 8
8 2 5 7 . 8 s
8 3 1 5 . 8 5
8 4 2 2 . L 2
8 4 5 3  . 4 8
8 6 0 2  . 8 3
8 8 9 7  . 0 0
8 9 9 4  . 4 5
9 L 4 7 . 4 4
9 3 5 6 . 7 6
9 4 3 3  . 1 0
9 3 8 2 . 2 8
9 l _ 7 1 _ . 1 3
8 9 9 9 . 2 7
8 8 8 5  . 1 1 -
8 7 2 0 . 0 6
8 6 7  4  . L 6
8 4 8 3  . 3 0
8 3 9 4 . 8 1 -
8 2 5 5 . 7 2
8 2 0 5 . 7 4
8 1 3 5  . 2 8
8 0 4 7 . 9 8
8 0 0 1 _ . 4 9
8 2 t 0 . 2 7
8 L 3 2 . 3 2
8 1 9 4 . 1 5
8 3 0 0 . 4 2
8 3 1 _ 7  . 4 0
8 l - 0 0  . 5 1 -
8 2 2 2 . 6 6
8 L 4 2 . 2 1
8 3 0 0 . l - 6
8 4 2 3 . 5 8
8 5 0 3  . 8 2
8 6 0 7 . 9 9
8 7 L 2 . 8 7
8 8 9 2 . 3 3
8 9 9 9 . 7 8
9 2 8 7 . 4 2
9 4 2 2 . 8 2
9 4 1 3  , 3 9
9 4 3 9 . 8 0
9 5 1 1 . 5 3

POINT
8 1 0 1
BLO2
Bt_03
B1_04
B1_05
8 1 0 5
8 1 0 7
8 1 0 8
Bt_09
B1_10
B1_11
BLl-2
811_3
8 1 1 4
Bt_1_5
B11_6
8 1 1 7
B1_1_8
Bl- l_9
BL2O
B]-2L
B1-22
BLz3
BL24
BL25
BT26
BL27
B12  8
BL29
B130
Bl-31-
BL32
8133
8L34
8135
8136
BL37
Br_38
B1_39
8140
8141
BL42
8143
BL44
B1_45
BL46
BL47
8148
BL49



B1_50
8151
E}152

^-.Bl-53
ttBls4

Bl_55
Bl_56
Bl_57
8 1 5 8
8 L 5 9
B L 6 0
8 1 6 1
B L 6 2
B L 5 3
B L 6 4
Bt_55
8 1 6 5
B L 6 7
8 1 5 8
B1_59
Bl -70
8 1 7 1
B t 7 2
B]-73
B L 7 4
Bt_75
B1_76
B L 1 7
Bl_78

lnrzg
vg18o

Bl_81_
8 L 8 2
8 1 8 3
8 1 B 4
8 1 8 5
8 1 8 6
8 1 8 7
8 1 8 8
B] .89
8 1 9 0
B L 9 1
BL92
8 1 9 3
Bt_94
8 L 9 5
Bl_95
83"97
Bl_98
Bi -99
8 2 0 0
8 2 0 1
B202
8203

-t B2O4
rB205
7 szoe

8207
8208
8209

20877  43  . 2
2088028 .3
2088308 .4
2088599 .0
2088896 .4
2089138 .9
20895s7  .2
2089787  .L
2090L36 .4
20904L7 .6
209068s .2
20907  03  . 4
2A91LA4.2
2091-489.7
2093_882 .2
2092280 . O
2A92574 .7
2092941 .8
2092928  .6
209LL32.3
2090330 .  s
2090199 .  B
2089823  .6
20898L0 .3
2089478 .3
2089L99  .9
2088900 .0
2088602  -7
2  0882  96  . 9
2087934 .9
208769L .L
2087404 .L
2487308 .  L
2087638  . 4
2088008 .0
2488207  .3
2088615 .9
2088872 .3
2089L43 .9
208942L.2
2089976 .6
2090228 .L
2090587 .9
20909L2 .8
2091_171_ .1
2091_551 .8
209202A.2
2092240 .9
209294s . l _
2093341_ .8
2493]-27 .5
20922s6 .3
2091878 .5
209L734 .8
209I3L6.4
2091063  . 8
2090839 .4
2090332 .9
20901_9L .6
2089897 .4

4 1 7 6 0 1 .  5
4L7549 -3
4 L 7 6 2 3 . 8
4 L 7 5 9 9 . 2
4 L 7 6 5 2 . 7
4 L 7 6 8 8 . 6
417637 .3
4 1 7 5 7 2 . 2
4 l . 7 6 4 3 . 6
4 t76L4 -O
4 L 7 6 4 L . L
4 1 7 4 5 3 . 1
4 t7437 .3
4 t7492 -4
4 1 7 4 8 9 . 3
4 L 7 5 4 4 . 2
4t7 693 . A
4 t 7  6 5 4  . 9
4 L 7 3 9 8 . 4
4 t 7 2 6 L . 6
4L73L9 .4
4 4 7 2 3 2 . 3
4 1 , 7 2 0 L . 8
4 L 7 2 9 0 . 4
4L7L89 - 4
4 L 7 3 0 0 . 0
4 L 7 2 9 9 . 8
4 L 7 3 1 3 . 7
4 t 7 3 0 3  . 4
4 1 7 3 8 4 . 9
4 L 7 3 0 2 . 6
4 1 7 3 8 3  . 3
4 r - 7 0 6 5 . 9
4 L 7  0 3 4  . 9
4L7067 -6
4 1 6 9 3 3  . 6
4 1 7 0 0 3  . 4
4 1 7 0 1 _ 0 . 6
4 L 7 0 2 4 . A
4 1 6 9 r - 5  . 9
4 t 6 9 3 6 . 7
4 1 6 9 3 5 . 5
41,7045.4
4 L 6 9 4 9 . 8
4 1 7 0 7 5 . 8
4 1 6 9 0 4 . 8
4 L 6 9 7 2 . 7
4 1 7 0 5 1 _ . 8
4L6998 -2
4 1 - 6 6 0 5  . 5
4 L 6 7 J . - 4 . 9
4 L 5 7 7 3 . 9
4 1 6 6 8 9 .  L
4 1 6 6 6 4 . 9
4 1 5 6 3 1 _ . 9
4 L 6 7 2 6  - 9
4 t6676 -3
4 1 6 6 5 6 . 7
4 L 6 6 8 4  . 4
4 L 6 7  4 0  . 7

9 3 8 0 . 2 4
91,99  .02
9 4 7 6  - 4 5
8 9 5 9  . 6 2
8 8 9 0  . 3 s
8 8 0 5 . 5 7
8 5 2 0 . 3 0
8 5 r - 0 . 2 6
8 4 1 _ 2 . 0 0
8 3 4 L . 2 7
8 2 0 3 . 2 s
8 3 3 5  . 7 6
8 3 8 5 . 3 9
8 4 2 s . 2 1 _
8 4 5 0 . 5 7
8 4 s 3  . 3 3
8 4 0 6 . 5 5
8 4 3 6 . 9 7
8 5 5 2  . 4 7
8 4 9 4 . 2 7
8 3 0 3 . 4 8
8 3 6 6 . 9 6
8 3 5 9 . 8 7
841,7  .69
8 4 8 4 . L 7
8 6 2 L . 2 7
8 7 2 2 . 6 0
883 9  .  7 l_
8 9 4 4 . 6 3
9 l _ 3 5  . 8 0
9 L 7 L . 9 6
9 2 8 6 . 7 9
9 0 9 7 . 0 s
9 0 1 _ 5  . 3 s
8 9 4 5 . 0 8
8 8 0 7  . 2 2
8 6 8 4 . 2 9
8 5 0 6 . 9 1
8 s 3 8 . 2 9
8 3 7 3  . 5 1
8 4 4 3  . 3 3
8 4 5 7 . 8 0
8 5 1 _ 7  . 4 0
8 6 1 2 . 4 6
8 5 7 3 . 4 4
8 7  6 9  . 4 0
8 7 7 1  . 5 0
8 7 3 5 . 3 1 -
8789 -57
9 0 8 8  . 5 6
8 9 9 6  .  s 3
8 9 1 _ 4 . 0 9
8 9 2 4 . 5 3
8 9 2 1 _ . 3 5
8 8 5 3  . 4 3
8 7 5 5  . 5 0
8 7 4 6 . 7 0
8 5 6 5  . 6 2
8 5 8 4  . 9 0
8 5 2 5 . 5 0

+0 .03
+0  . 04
+0  . 02
-0 .01
-0 .03
-0 .03
-0 .0 r -
- o .02
+0  . 25
+0  . l - 9
+0 .08
-0 .1_5
+0 .  09
-0 .0s
+0 .05
+0 .05
+0 .  03
-0 .08
-0 ,02
+0 .04
+0 .09
+0 .  08
+0 .08
+0 .10
-0 . r_3
+0  . 06
-0 .04
-a .23
-0 .28
-0 .01
-0 .00
+0 .00
+0 .  02
-0 .01
+0 .  01
+0 .  03
+0 .02
+0 .  02
-4 .2L
-0 .01
+0 .  00
+0  . 01
+0  . 01
+0 .01
+0 .01
-0 .05
-o  . 47
-a  . 02
+0 .  02
-0 .04
-0 .00
-0 .01_
-o .02
-0 .01 -
+0 .00
-0 .01
-0 .02
-0 .01
+0 .01
-0  . 02

9 3 8 0 . 2 7  8 1 5 0
9 1 _ 9 9 . 0 6  8 1 5 1
9 0 7 6 . 4 7  8 1 5 2
8 9 5 9 . 6 1 ,  B r _ 5 3
8 8 9 0 . 3 2  B L 5 4
8 8 0 5 . 5 4  B L 5 5
8 5 2 0 . 2 9  8 1 5 6
8 5 1 - 0  . 2 4  8 1 5 7
8 4 L 2 . 2 5  B l _ 5 8
8 3 L L . 4 6  8 1 5 9
8 2 0 3 . 3 3  8 1 6 0
8 3 3 5 . 5 1  8 1 6 l _
8 3 8 6 . 4 8 '  8 1 , 5 2
8 4 2 5 . t 6  8 1 5 3
8 4 5 0 . 6 2  B a 5 4
8 4 5 3  . 3 8  8 1 _ 5 5
8 4 0 6 . 5 9  8 1 6 5
8 4 3 6 . 8 9  B t 5 7
8 5 5 2  . 4 5  8 1 - 6 8
8 4 9 4 . 3 1  8 1 6 9
8 3 0 3  . 5 7  8 1 7 0
8367 .  04 Bl_71-
8 3 5 9 . 9 5  B L 7 2
84L7 .79  BL73
8 4 8 4 . 0 4  B L 7 4
8 6 2 1 _ . 3 3  8 1 7 5
8 7 2 2 . 5 6  B t 7 6
8 8 3 9 . 4 8  B t 7 7
8 9 4 4 . 3 5  8 1 7 8
9.135.79  81 ,79
9 1 7 L . 9 6  8 1 8 0
9 2 8 6 . 7 9  B t _ 8 1
9 0 9 7 . 0 7  B t - 8 2
9 0 1 _ 5  . 3 4  8 L 8 3
8 9 4 5 . 0 9  8 1 8 4
8 8 0 7  . 2 5  B l _ B s
8 5 8 4 . 3 1  8 1 8 6
8 6 0 5 . 9 3  8 1 8 7
8 5 3 8 . 0 8  B i - 8 8
8 3 7 3  . 5 0  8 1 8 9
8 4 4 3 . 3 3  8 1 9 0
8457 .81 ,  8L9 l_
8517 .41, BL92
8 6 1 2 . 4 7  8 1 9 3
8 5 7 3  . 4 5  8 1 9 4
8 7 6 9 . 3 5  8 i . 9 5
8771-  .  03  81 .96
8 7 3 5 . 2 9  B t 9 7
8 7 8 9 . 5 9  8 1 9 8
9 0 8 8 . 5 2  8 1 9 9
8 9 9 6 . 5 3  8 2 0 0
8 9 1 - 4 . 0 8  B 2 0 L
8 9 2 4 . 5 I  B 2 A 2
8 9 2 L . 3 4  8 2 0 3
8 8 5 3 . 4 3  8 2 0 4
8 7 5 5 . 4 9  B . 2 0 5
8 7 4 6 . 6 8  8 2 0 6
8 5 5 5 . 6 1  B 2 0 7
8 s 8 4 . 9 1  B 2 0 8
8 5 2 5 . 4 8  8 2 0 9



B2LO
B2IL
B2T2

-^B2L3

-tB2L4
92L5
B2L6
82T7
8218
B21,9
B22A
922L
B222
B223
8224
B.225
B.226
8227
B228
8229
B230
B23L
B.232
8233
B.234
8235
B236
B237
8238

l szsg
-B.240

B241-
B242
B243
8244
B245
8246
B24?
8248
B249
8250
B25L
8252
8253
B254
8255
B255
8257
8258
8259
B.260
B.26l
B262
B.263

^B264
-B265- P,266

8267
B268
B269

2089500 .7
2089 ] -45 .2
2088851 .4
2088625 .2
2088387 .6
20879s9 .0
2087757  . 7
2087  4A4  .5
2087378 .6
2087686 .3
20880  06  . 7
2088245  .6
2088544 .2
2088878 .3
20892 t7  .5
2089522 .9
208987  4  .9
2090099 .6
2090433 .  L
2091_L00 .  0
2091_39L .5
209L669 .4
209L922.0
249227]- .8
2092419 .5
2092775 .5
2093L t4 .9
2093324 .9
2093]-97. r
2492750 .4
2092510  . l _
2092096  .1_
2091843  . 1
209 . j -627  .L
209J-t65.2
20909s2  . 3
2090621- .2
209001_8 .0
2089793 .L
208961_5 .8
2089190 .6
2088953  . 2
2088337 .1
2088302 .9
208851 -4 .9
20889'72.O
20892L0.9
2A89583 .2
2089846 .7
2090a95 .2
209A484  . 9
249061,2 -7
2090949  -8
209L327 .2
209L544 .3
209L76L .5
209203 i - . 9
209220L . O
209248]- .5
2092820 .5

4 t 6 7 2 6 . 6
4 1 , 6 7  6 5  . 9
4 L 6 6 3 s  . 6
4 L 6 7 4 9 . 7
4 l - 6 7 5 8  . 4
4 L 6 5 5 9 . 7
4L67 48 - 9
4 t 6 6 9 6 . 0
4 t 6 3 6 5 . 8
4 l - 6 3  9 2  . 8
4]-5427 .O
4 1 6 4 6 0 . 4
4 t6545.9
4 r _ 6 3 0 6 . 9
4 1 6 4 0 4 . 0
4 L 6 3 6 4 . 9
4 t 5 2 5 7 . 4
4 1 5 4 0 0 . 0
4 1 6 3 3 3  . 9
4 l . 6 3 4 4 . L
4 L 6 3 9 8 . 6
4 L 6 3 7 0 . 9
4 1 6 3 9 9 . 9
416284.4
4 4 6 3 5 4 . 3
4 l - 6 4 2 5 . L
4]-64tO .4
41,5346.7
415L39.6
4L6A77 .5
4 L 5 I 6 2 . 7
4 1 5 0 2 9 . 8
4 t - 6 0 8 5  . 5
4L61,22 . t
4 1 6 1 _ 1 3 . 0
4 1 6 0 0 9 . 8
4 l _ 5 9 8 5  . 4
416A67 .3
4 1 6 1 _ 0 3  . 4
4L6047 .2
416tL2.4
4 1 6 L 0 8  . 4
4 1 6 1 _ 1 9 . 0
4 t 5 7 7 8 . 4
4 L 5 7 3 6 . 2
4 L 5 8 6 1 _ . 9
4L5767 .3
4 l _ 5 7 8 0 . 1
4 1 5 7 7 5 . 6
4L5842 - t
4 ] -5720.8
4L5784.4
4 1 5 7 8 5 . 3
4 L 5 8 2 3  . 4
4 l _ 5 8 4 5 . 8
4 1 5 8 3 8  . 2
4 L 5 5 6 2 . 2
4 1 5 7 4 8 . 2
4 1 s 7 6 8 .  B
41"5782.4

8 4 7 7 . 8 4
8 4 2 2  . 0 3
8 4 5 7  . 3 7
8 5 8 5  . 1 9
8 6 6 5 . 7 3
8 7  4 2  . 9 9
8 8 2 5  . 7 8
8 8 8 0  . 5 4
8 7 3 2 . 6 2
8 6 8 3  . 6 2
8 6 3 L . 3 2
8 5 8 7  . 7 7
8 5 2 7 . 4 7
8 5 8 2 . 8 2
8 5 9 9  . 6 9
8 5 9 9 .  s 2
8 7 8 5  . 8 8
8 7 3 0 . 3 9
8 7  4 L  . 8 7
9 0 2 6 . 2 4
9 0 2 L  . 9 4
9 L 4 5 . 8 2
9 t 3 6 . 7 2
9286 .  A7
9 2 5 2 . 2 8
9 L 9 6 . 8 7
8 9 8 0 . 9 s
8 8 5 1 . 2 5
8 7 7 1 . 3 0
8 9 1 _ 7  . l _ 3
9 L 3 t _ . 5 5
9 2 6 8 . 8 L
9 3 0 1 . 8 2
9 2 7 0  . 4 3
9 2 3 0 . 9 7
9 l _ 8 8  . 9 4
8 9 9 8  . 0 4
8 9 5 2  . 0 3
8 8 2 2 . 2 L
8 7 6 9 . 8 6
8 7 6 6  . 8 1 _
8 7 r . 7  . 8 9
8 6 5 s  . 8 9
8 7 9 7  . 2 7
8 8 9 3 . 2 9
8 8 4 0 . 2 8
8 9 8 9 . 1 r -
8 9 L 6 . 2 9
9 0 2 3 . 2 2
9 1 6 6  . 3 0
9 L 7  6  . 6 t
9 1 7  4  . 9 2
9 2 8 3 . L 9
933s  . 03
931_1 .  01
9276 .30
9L64  . 07
9085 .01
8925  . 35
876A  .47

-0 .33
+0  . 04
+0 .05
+0  . 02
+0 .  01
+0 .0L
+0 .03
+0 .02
+0  . 0L
-0 .08
-0 .04
+0 .01
+4 .02
+0  . 02
+0  . 01
+0  . 03
+O .02
+0 .  05
+0 .  03
-4 .12
+0  . 02
+0  . 03
+0 .01
-0 .0s
+0 .00
-0 .00
+0 .03
+0 .08
-0 .L8
+0 .00
-4 .02
-0 .01
-4  . 02
+0 .00
-0 .01
+0 .01
+0 .00
+0 .02
-0 .00
+0 .03
+0 .01
+0 .03
+0 .  04
-0 .13
+0 .01 -
+0 .02
-0  . 47
-0 .01
-0 .19
-0 .03
-0 .11
-0 .06
+0 .18
+0 .11
+0 .09
+0 .06
+0 .05
+0 .  03
-0 .09
-0 .03

8477 .5 r  B2tO
8 4 2 2 . 0 7  B 2 L 1 _
8 4 5 7 . 4 2  B 2 t 2
8 5 8 5 . 2 1  8 2 1 3
8665.74  B21,4
8 7 4 3 . 0 0  B 2 ] ' - 5
8 8 2 5 . 8 1  B 2 t 6
8 8 8 0 . 5 5  B 2 r 7
8 7 3 2 . 6 3  B 2 t 8
8 6 8 3 . 5 4  B 2 L 9
8 5 3 1 . 2 8  8 2 2 0
8 5 8 7 . 7 8  B 2 2 r
8 5 2 7 . 4 9  8 2 2 2
8 5 8 2 . 8 4  9 2 2 3
8 5 9 9 . 7 0  8 2 2 4
8 5 9 9 . 5 5  8 2 2 5
8 7 8 5 . 9 0  8 2 2 6
8 7 3 0 . 4 4  B 2 2 7
8 7  4 J .  . 9 0  8 2 2 8
9026.1-2  8229
9 0 2 L . 9 6  8 2 3 0
9 1 4 5 . 8 5  8 2 3 1
91,36 .73  B232
9 2 8 5 . 4 2  8 2 3 3
9 2 5 2 . 2 8  8 2 3 4
9 L 9 6 . 8 7  8 2 3 5
8 9 8 0 . 9 8  8 2 3 6
8 8 6 1 - . 3 3  8 2 3 7
8 7 7 L . 1 , 2  8 2 3 8
8 9 1 - 7  . 1 3  8 2 3 9
9 t _ 3 1 " . 5 3  B 2 4 0
9 2 5 8 . 8 0  B 2 4 L
9 3 0 1 _ . 8 0  8 2 4 2
9 2 7 0 . 4 3  B 2 4 3
9 2 3 0 . 9 6  8 2 4 4
9 1 _ 8 8 . 9 5  8 2 4 5
8 9 9 8 . 0 4  8 2 4 6
8 9 5 2 . 0 5  B 2 4 7
8 8 2 2 . 2 L  B 2 4 B
8 7 6 9 . 8 9  8 2 4 9
8 7 6 6 . 8 2  8 2 5 0
87L7 .92 B251-
8 6 6 5 . 9 3  8 2 5 2
8797 .1-4 8253
8 8 9 3 . 3 0  8 2 5 4
8 8 4 0 . 3 0  8 2 5 5
8 9 8 8 . 6 4  B 2 5 6
8 9 1 6 . 2 8  8 2 5 7
9 0 2 3 . 0 3  B 2 s 8
9 L 6 6 . 2 7  8 2 5 9
9 L 7 6 . 5 0  8 2 6 0
9 L 7 4 . 8 6  B 2 6 t
9 2 8 3 . 3 7  8 2 6 2
9 3 3 5  . l - 4  8 2 6 3
9 3 L 1 . 1 0  8 2 6 4
9 2 7 5 . 3 5  B 2 5 s
9 L 6 4 . L 2  8 2 6 6
9 0 8 5 . 0 4  8 2 6 7
8 9 2 5 . 2 6  8 2 6 8
8 7 6 0 . 4 4  8 2 6 9



8270
B27 t
B272

.-,8273
-t8274

8275
B276
B.277
B278
8279
8280
8281
B.282
8283
8284
8285
8286
8287
8288
8289
B290
829L
8292
8293
B294
B295
8296
8297
B298

ftzgg
-8300

830L
83  02
83 03
83  04
83  05
8306
8307
83  08
8309
831-0
831_L
B.31,2
83L3
8314
83t_5
8316
8317
831"8
8319
B320
832L
8322
B323

.*.B324

!tB32s
8326
B327
8328
8329

20931_06 .4
2093385 .6
2093195 .5
2092748 .7
20923L0 .0
2  091_540  .  0
209L299 .4
209LL25.4
2090633 .7
2090410 .  L
2090073 .1
2A89787  . s
2089632 .L
2089187 .8
2088939 .8
2088552 .  A
2088263 .4
2087322 .2
208782r .L
2088330 .  L
2088634 .9
2088789 .0
2089154 .8
2089357  .7
20899]-7 .2
2090055 .2
2090343  . 0
2090924 . r
209L092  .4
209 t381 .4
209L990 .9
2092L75 .4
2092433 .L
2092863  .0
209300 ] - .2
2A93347  .9
2093059 .2
2092830 .4
2092495 .2
2092238 .8
2091802  .  L
2091 ,1 -42 .6
2090934 .2
20903ss .8
2090117  . 3
2089850 .4
2489454 .3
2089073 .1
208891"1 - . 4
208854s .6
2088321_ .6
20876L0 .6
2087435 .7
2487403  . 4
2087608 .8
208831_0 .7
2088600  . 1
2088881 - .1
2089205  .7
20B9s0 t_ .9

4 1 _ 5 8 0 8 . 1
4 1 5 7 9 2 . 8
4 1 5 5 7 6 . 0
4 1 5 4 9 9 . 7
4 1 5 4 5 3  . 5
4 1 5 4 9 0 . 2
4 1 5 5 0 0 . 1
4 1 5 5 5 5 . 8
4 1 5 5 4 8 . 8
4 1 5 4 6 6 . 3
4 1 5 5 2 1 - . 6
4 l _ 5 5 1 3  . 7
4 1 5 4 7 2 . 2
4 1 5 4 8 6 . 0
4 l _ 5 5 4 5  . 3
4 1 _ 5 4 8 9 . 3
4 L 5 4 1 - 9  . 5
4L5t7 4 . O
4 1 5 3 0 1 . 6
4 1 5 3 4 5 . 6
4 L 5 2 9 5 . 3
4 L 5 2 0 9 . 7
4 1 5 1 7 3  .  L
4 1 5 L 9 5  . 9
415220.6
4 l - 5 2 3 5  . 5
4L5234.4
4 l _ 5 1 - 5 2  . 0
4 1 5 1 8 3  . 6
41_53 05  .  7
4L5344.7
4 i _ 5 3 5 4 . 8
4 L 5 L 3  0  .  9
4 1 5 0 7 0 . 9
4 L 5 2 0 4 . 5
4 1 5 3 8 9 . 0
41498L.2
4 t - 4 8 5 5 . 1
4L4875.4
4 1 5 0 0 6  . 4
4 L 4 7 4 0 . 6
4 t482L.6
4L4982 -O
4L4977 -5
4L4944. t
4L4825.7
4L4945 . A
4 l _ 4 8 7 0  . 8
4 1 4 8 8 1 . 3
4 L 4 8 6 9 . 0
4 1 4 8 7 5  . 8
4 L 4 8 9 9 . 8
4L4922 -8
4 L 4 6 A 5  . 9
41,45LL.2
4 l _ 4 5 1 _ 4 . 8
4 L 4 6 0 0  . 0
4 l - 4 s 1 8 . 8
4 L 4 5 9 9 . 9
4 L 4 5 4 0 . 8

8 5 4 4 . 5 5
8 5 0 7  . 6 2
8 5 2 4 . 9 8
8 7 3 6 . l _ 5
8 9 3 7  . 9 7
9 2 9 5 . 8 4
9 3 6 3 . 6 2
9 3 7 L . 3 9
9 2 9 6  - 6 0
9 2 9 5 . 2 9
9 3 0 4 . 5 8
9L2] - .98
9 L 1 4 . 8 7
9 L 5 L . 2 9
8 9 7 7  . 2 3
9 0 6 1 _ . 5 8
8 9 9 0  . 2 s
9 3 2 1 , . 5 6
9 2 6 8 . 3 2
9 0 4 9 . 5 5
9 2 3 A . 2 7
9 2 2 5 . L 6
9 2 6 3 . 7 0
9 3 4 4 . 5 9
9 2 9 7  . 2 9
9 3 6 2 . 3 4
9 4 L 6 . 6 0
9 4 7 3 . L 7
9 4 4 4 . 7 4
9 3 4 4 . 7 4
9 1 , 3 0 . 7 4
9 0 0 0 . 9 2
8 9 4 2  . 4 4
8 7 9 1 _ . 5 1
8 6 8 5 . 2 0
8 5 0 4 . 8 6
8 7 5 3 . 8 2
8 9 4 6 . 3 6
9 0 2 8 . 8 7
9]-27 . t5
9 3 3 9 . 8 3
9 5 2 2 . 2 0
9 5 4 7 . 0 0
9 5 6 4 . 3 2
9 4 6 7  . L 8
9 4 8 3  . 8 5
9 4 3 7  . 3 5
9 3 9 A . 3 4
9 3 7 7 . 6 7
9 3 8 6 . 7 5
93L7 .37
9 4 7 8 . 9 3
9 4 6 L . L 6
9 5 4 9  . 6 5
9 5 0 8  . 8 0
9 4 7 2 . 3 L
9 s 0 0 . 6 9
9 5 7 8 . 9 6
9 5 3 8 . 7 7
9 5 7  4  . r t

- 0 .09
-0 .14
-0 .05
+0 .  0L
+0 .03
+0  . 05
+0 .  06
+0 .10
+0 .15
+0 .11 -
+0  . 21 -
+0  . l - 5
+0 -18
+0 . l - 9
-3  . 45
+0 .10
+0 .02
+0  . 03
-0 . r_3
+0 .01
+0 .09
-L .22
-0 .1_B
+0 .  01
-0 . r_8
-0 .23
-0 .15
+0 .  04
+0 .02
+0 .00
+0 .05
+0 .04
+0 .03
+0  . 02
-a  . 02
-0 .04
+0 .01 -
+0  . 03
+0 .03
+0 .05
+0 .11
+0  . 04
+0 .04
-0 .14
-0 . r_0
-L .2L
-0 .16
-0 .28
-0 .01
+0 .01
+0 .  00
+0 .  00
+0 .  00
+0 .  01
-0 .07
+0 .  00
-0 .01
+0 .  00
-0 .01
-0 .00

8 6 4 4  . 4 6
8 5 0 7  . 4 8
8 5 2 4 . 9 3
8 7 3 6 . L 6
8 9 3 8 . 0 0
9 2 9 s  . 8 9
9 3 6 3  . 6 8
9 3 7 t . 4 9
9 2 9 6 . 7 5
9 2 9 5  . 4 4
9 3 0 4 . 8 9
91-22.13
91r_5 -  05
9 L 5 l _ . 4 8
8 9 7 3 . 7 8
9 0 6 r .  . 6 8
8 9 9 0 . 2 7
9 3 2 L . 5 9
9 2 6 8 . L 9
9 0 4 9 . 5 7
9 2 3 0 . 3 6
9 2 2 3 . 9 4
9 2 6 3 . 5 2
9 3 4 4  . 6 0
9 2 9 7  . L L
9 3 6 2 . L t
9 4 1 6 . 4 5
9 4 7 3 . 2 t
9 4 4 4 . 7 6
9 3 4 4 . 7 4
9 1 3 0 . 8 0
9 0 0 0 . 9 5
8 9 4 2 . 4 7
8 7 9 1 . 5 3
8 6 8 5 . 1 _ 8
8 5 4 4 . 8 2
8 7 5 3  . 8 3
8 9 4 6 . 3 9
9 0 2 8 . 9 0
9 L 2 7  . 2 0
9 3 3 9 . 9 4
9 5 2 2 . 2 4
9 5 4 7 . 0 4
9 5 5 4 . 1 8
9 4 6 7  . 0 8
9 4 8 2 . 6 4
9 4 3 7  . L 9
9 3 9 0 . 0 6
9 3 7 7 . 6 6
9 3 8 6  - 7 6
93L7 .37
9 4 7 8 . 9 3
9 4 6 L . L 6
9 5 4 9 . 6 6
9 6 0 8 . 7 3
9 4 7 2 . 3 L
9 s 0 0 . 6 8
9 5 7 8 . 9 6
9 5 3 8 . 7 6
9 5 7  4  . L L

B270
B27 t
B272
B273
8274
8275
8276
8277
8278
8279
8280
8281
8282
8283
B284 indef obj?
8285
B286
8287
8288
8289
B290
B29L
8292
8293
8294
8295
B296
8297
B298
B299
8300
830L
83  02
83 03
8304
83  05
8305
83  07
8308
83  09
8310
83Ll_
83L2
83l_3
83l_4
83l-5
83l_5
8317
8318
8319
8320
B32L
B322
B323
B324
B325
B.326
8327
8328
B329



8330
83  31
8332

^B333

utB334
8335
8336
B337
8338
8339
8340
834L
B342
8343
8344
8345
8346
8347
8348
8349
8350
8351
8352
83s3
8354
8355
8356
8357
8358

le:sg
vB360

8351
8362
8363
8364
83  65
8356
8367
8358
8359
8370
837l -
8372
8373
B37 4
8375
B376
B377
B.378
B379
8380
8381
8382
8383

^  8384
I8385-  

8386
8387
8388
83B9

2 0 8 9 7 5 4  . 6
2 0 8 9 9 9 5 . 7
2 0 9 0 4 5 5 . 0
2 0 9 0 8 7 7  - 6
2 0 9 0 9 7  4  . 2
249L27 4  .8
2 0 9 L 7 4 3 . 5
2 0 9 2 2 9 3  . 6
2 4 9 2 5 4 5 . 8
2 0 9 2 7 7 8 . 7
209303r_ .  s
2092799 .3
2092s38 .9
2092L47 .9
2091964 .9
209L813  . 4
209L639 .7
2091302  . 5
2091085 .7
2090890 . l _
2090s30 .2
2090020 .0
2089692  .4
2089sL2 .0
2089L94 -  O
208896s  . 8
2088529 .8
208808 r_ .  s
2087 6L8 .4
2087 4]-6 .6
2087382 .9
208761 -0 .6
2088L04 .7
2088ss9 .7
2088876  -7
2089103  . 7
2089544  . 5
2089850 .6
2090L21 -9
2090449 .9
209081_5 .0
2090938  . 3
209 r -300 .0
2091 -588  . 7
209r9L0 .4
2092L97 .5
2092485 -4
2092902 - 4
2093089 .4
2093105  . 3
2092754 .5
2092472.3
2092L74 -7
209L947_.6
209]-525.9
209L2L9 .5
2091_000 .8
209A836  -7
20903  96  . 2
209010s  . 8

4 L 4 5 0 7  . 5
4 1 _ 4 6 3 1 . l _
4 L 4 5 5 1 . 5
414657 .9
4 1 4 5 3 2  . 8
4 1 4 5 5 0  . 1 _
4 L 4 5 0 4 . 7
4 1 4 5 8 0  . 9
4 L 4 5 2 0 . 2
414663 -4
41,4467 -5
4L440L.9
4 L 4 3 0 7 . 5
4- I .4232.8
4 t 4 3 8 8 . 0
4L4224 -0
4 1 4 3 5 6 .  L
4 1 4 3 1 6  . 9
4 L 4 2 6 0 . 8
4 L 4 3 4 0 . 7
4 t 4 3 8 2 . 3
4 L 4 4 1 8  .  L
4 L 4 3 7 7 . A
4L4384 - 4
4 1 4 3 7 8 . 8
4 l _ 4 3 5 5  . 7
4 1 4 2 3 1 . 8
4L4278.1
4 1 4 3 6 5  . 5
4 t4266.5
4 L 4 0 5 4 . 6
4 l . 4 0 7  4  . 8
4 L 4 1 , 3 7 . 5
4L4062 .6
4 1 4 0 9 3  .  t -
4 t3967 -O
4 1 3 8 9 5 . 9
4 L 4 0 8 4 . 7
4 ] -3927.4
4 1 4 0 1 5  . 3
4 1 4 0 0 5 . 6
444049.5
4 1 - 4 0 0 0 . 1
4 1 3 9 8 9 .  t _
4 t4422.3
4]-4057 .5
41,4014.2
4L4179.8
4 L 4 L 7 3 . 9
47.387 4 .L
4 L 3 7 2 1 - . 8
4 1 3 5 1 4 . 0
4 1 3 7 3 1 - . 5
4L37 04  .4
4 1 3 6 8 0 . 6
4 1 3 7 3 4 . 5
4 L 3 7 L 0 . 8
4 L 3 7 3 8 . 6
4 l _ 3 7 0 L . 9
4 L 3 6 9 4 . 3

9 5 9 0  . 4 3
9 5 7  4  . L 3
9 7 1 3 . 6 0
9 6 2 1 , . 8 3
9 6 L 4  - L 2
9 5 3 8 . 7 5
9 4 2 8 . 8 6
9 2 3 5 . 6 1
9 2 2 9 . 2 6
9 1 1 3 . 6 9
9 1 0 s  . 8 6
9 2 1 , 9 . 3 L
9 3 0 9 . 9 8
9422 -6L
9 4 1 - 0 . 0 5
95L1.76
9 5 L 6 . 7 3
9 5 6 5  . 0 0
9 6 4 6 . 3 4
9 6 8 7  . 6 I
9 7  4 8  . 6 5
9 7 0 8 . L 2
9 7 3 L . 3 2
9 6 8 1 . 3 4
9607 -87
9 6 0 5  .  s 9
9 6 0 4 . 7 5
9 5 9 4 . 9 6
9657 .41 ,
9 5 6 9 . 0 r -
9 7 3 7  . L O
9 7 4 3 . 7 2
9 6 2 4 . 7 6
9 5 7 2 . L 9
9 5 5 6  . 9 8
9 4 5 9 . 3 3
9 4 7 0  . 5 8
9 s 7 3 . 6 8
9 4 8 7  . 5 3
9 5 4 7  . 3 9
9 5 5 5 . 8 1
9 5 7 t . 8 9
9 5 5 3  . 9 6
9 5 0 5 . 2 4
9 5 3 5  . 8 2
9 4 s 8 . 0 2
9342 -29
9 L 4 2 . 3 2
8 9 4 7  . 2 6
9 0 7 1 .  L 1
9 2 5 5  . 1 0
9 3 9 5 . 1 1
9 5 0 6  . 4 0
9 5 0 1 , . 4 0
9 5 0 0 . 5 1
9 4 4 4  . 6 2
9 4 0 5 . 0 5
9 4 4 3  . 0 8
9 3 7 7  . 8 7
9 3 6 8 . 5 4

-o  .02
-4 .12
- 0 .66
+O .02
+0 .02
+0  . 01 -
+0  . l - 3
+0 .07
+0 .  08
+0 .04
-0 .22
-0 .08
+0  . 08
-0 .13
+0 .  09
-0 .02
+0 .07
+0 .09
+0  . 01 -
+0 .  03
-0 .08
-0 .05
-0 .02
+0 .06
-0 .23
-0 .01
-0 .00
-0 .01
-0 .03
-0 .02
-0 .01
+0  . 00
-0 .02
+0 .03
+0  . 01
-0 .02
+0  . 00
+0 .00
+0 .01
-0 .01
-0 .03
-0 .00
+0 . l - l -
+0  . 09
-0 .52
-0 .01
-0 .07
+0 .02
+0 .03
+0  . 05
-0 .13
+0 .05
+0 .05
-0 .64
+0 .02
-0 .09
+0  . 01
-0 .00
+0  . 01
-0 .01

9 5 9 0 . 4 4  8 3 3 0
9 5 7 4 . 0 t  B 3 3 l _
9 7 1 2 . 9 4  E : 3 2
9 5 2 L . 8 5  8 3 3 3
9 6 L 4 . L 4  B 3 3 4
9 5 3 8 . 7 7  B 3 3 5
9 4 2 8 . 9 9  8 3 3 6
9 2 3 5 . 6 8  8 3 3 7
9 2 2 9 . 3 4  8 3 3 8
9 1 1 3  . 7 3  8 3 3 9
9 1 0 5 . 6 4  8 3 4 0
9 2 1 , 9 . 2 3  B 3 4 1
9 3 1 _ 0 . 0 5  B 3 4 2
9 4 2 2 . 4 8  8 3 4 3
9 4 L 0 . 1 , 4  8 3 4 4
9 5 L L . 7 4  8 3 4 5
9 5 1 5 . 8 0  8 3 4 6
9 5 6 5 . 0 9  B 3 4 7
9 6 4 6 . 3 5  8 3 4 8
9 6 8 7 . 6 4  8 3 4 9
9 7 4 8 . 5 7  8 3 5 0
9 7 0 8 . 0 7  8 3 5 t -
9 7 3 1 _ . 3 0  B 3 5 2
9 6 8 1 . 4 0  8 3 5 3
9 6 0 7 . 6 4  8 3 5 4
9 5 0 5 . 5 8  8 3 5 5
9 5 0 4 . 7 6  8 3 5 6
9 5 9 4 . 9 5  8 3 5 7
9 6 5 7  . 3 8  8 3 5 8
9 6 6 8 . 9 9  B 3 s 9
9 7 3 7 . 0 9  8 3 5 0
9 7 4 3 . 7 2  B 3 6 1 _
9 6 2 4 . 7 4  8 3 6 2
9 5 7 2 . 2 2  8 3 6 3
9 s s 6 . 9 9  8 3 6 4
9 4 s 9 . 3 1  B 3 6 s
9 4 7 0 . 5 8  8 3 5 5
9 5 7 3 . 6 8  8 3 6 7
9 4 8 7  . 5 4  8 3 5 8
9 5 4 7  . 3 8  8 3 5 9
9 5 5 6 . 7 8  8 3 7 0
9 5 7 r . 8 9  B 3 7 l -
9 5 6 4 . 0 7  8 3 7 2
9 5 0 5 . 3 3  8 3 7 3
9 s 3 5 . 3 0  B 3 7 4
9 4 5 8  . 0 1 _  8 3 7 5
9 3 4 2 . 2 2  B 3 7 5
9 L 4 2 . 3 4  8 3 7 7
8 9 4 7  . 2 9  8 3 7 8
9 0 7 L . t 6  8 3 7 9
9 2 5 4 . 9 7  B 3 8 0
9 3 9 6 . L 7  8 3 8 l -
9 5 0 6 . 4 s  B 3 8 2
9 6 0 0 . 7 6  8 3 8 3
9 5 0 0 . 5 3  B 3 8 4
9 4 4 4 . 5 3  8 3 8 5
9 4 0 5 . 0 6  8 3 8 6
9 4 4 3 . 0 8  8 3 8 7
9 3 7 7 . 8 8  8 3 8 8
9 3 6 8 . 5 3  8 3 8 9



83  90
B391_
8392

^E}393

uE3e4
8 3  9 5
B 3 9 6
8397
8 3  9 8
8 3 9 9
8 4 0 0
8 4 0 1
8402
8 4 0 3
B4A4
8 4 0 5
8 4 0 5
8407
8 4 0 8
8 4 0 9
84t_0
841_1
B4a2
8 4 1 3
B4L4
8 4 1 5
843,6
B4t7

2 0 8 9 7  0 B  . 4
2 0 8 9 2 5 4 . L
2 0 8 8 7 8 1 . 6
2 0 8 8 s 6 9 . 5
2 0 8 8 2 5 4 . 7
2 A 8 7  9 0 8  . 8
2 0 8 7 6 7 7  . 2
2 0 8 7 3 6 3 . 0
2 0 8 7 5 7 2  . 4
2 0 8 7 7  0 5 . 8
2 0 8 8 0 0 0 . 0
2  0 8 8 1 6 9  .  4
2 0 8 8 5 0 0 . 9
2 0 8 8 7 6 6  - 2
2 0 8 9 1 5 5 . 8
2 0 8 9 4 5 4 . 2
2 0 8 9 7 9 2 . 4
2 0 9 0 1 _ 2 0 . 0
2 4 9 A 5 2 8 . 2
2 0 9 0 6 9 7  . 9
2 0 9 0 8 9 5 . 4
209L393 -2
2 0 9 l . 7 3 3 . 5
2 4 9 ] - 9 6 6 . 6
2 0 9 1 5 9 8 . 8
2 0 9 1 _ 3 1 4 . 8
2 0 9 0 8 5 9 . 7
2 0 9 0 8 9 3  - 4

4 1 3 6 4 3  . 8
4 1 3 7 2 6 . L
4 1 3 7 3 4 . 6
4 1 3 5 9 3  . 1
4 1 3 6 9 5  . 5
4 1 3 8 2 6 . 8
4 L 3 7 2 2 . L
4 1 _ 3 7 6 3  .  B
4L3342.5
4 1 3 4 0 8  . 3
4 1 3 4 0 3  . 7
4 1 3 1 _ 6 1 . 4
4 1 3 3  0 5  .  l _
4 1 3 2 5 2  -  0
4 1 3 3 s 6  . 8
4 1 3 3 5 4  . 1
4L3427 .3
4]-3423.2
47_34L4.9
4 1 3 3 8 3  . 6
4 1 3 5 0 0  . 2
4 1 3 3 7 3  . 6
4 1 3 4 9 3  . 0
4 1 3 2 1 5  . 3
4 1 3 1 _ 4 3  . 5
4L3L76.L
4 1 3 0 6 8 . 5
4 1 2 8 1 5 . 0

9 3 6 9 . 9 9
9 3 L 6 . 1 9
9 3 8 2  . 8 5
9 3 7 5 . 7 9
9 4 5 6 . L 6
9 6 L 6 . 0 L
9 5 8 7 . 6 L
9 5 L 5 . 7 6
93ss  .69
9400  -  15
9 4 4 6 . 2 9
9 3 4 8 . 9 5
9 2 L 4 . 5 1 _
9 l _ 4 9 . 5 8
9 l _ 4 3  . 3 0
9 L 7 5 . 8 1 -
9257 -53
9 2 0 8 . 8 9
9 3 L 1 . 1 3
9294 -  44
9 3 0 3 . 6 3
9 3 1 _ 9 . 5 4
9 4 9 0 . 4 1 -
9 4 B r _ . 8 0
9 3 1 1 .  s 5
9225 -90
9 L L T . L 7
8 9 2 8  . 4 8

- 0 .02
-0 .0 r -
- 0 .02
+0 .03
+0 .01_
+0 .0L
+0 .01
+4  . 02
-0 .01
+0 .  00
+0 .00
-0 .07
-0 . l _L
-0 .32
-0 .0 r_
-0 .01
-0 .00
-0 .01_
+0 .  07
-0 .01 -
-0 .02
+0 .03
+0 .03
-0 .02
-4 .a2
-0 .05
-0 .01
-0 .03

9 3 6 9 . 9 7  8 3 9 0
9 3 L 6 .  t  8  8 3 9 1
9 3 8 2 . 8 4  8 3 9 2
9 3 7 5 . 8 2  8 3 9 3
9 4 5 6 . L 7  8 3 9 4
9 6 t 6 . 0 2  8 3 9 5
9 s 8 7 . 6 2  8 3 9 6
9 6 L 5 . 7 8  B 3 9 7
9 3 s s . 6 8  8 3 9 8
9 4 0 0 .  r . 6  8 3 9 9
9 4 4 6 . 2 9  8 4 0 0
9 3 4 8 . 8 8  8 4 0 L
9 2 L 4 . 4 0  B 4 0 2
9 L 4 9 . 2 6  8 4 0 3
9 L 4 3 . 2 9  8 4 0 4
9 1 7 5 . 8 0  8 4 0 5
9 2 s 7  . 5 3  8 4 0 6
9 2 0 8 . 8 8  B 4 A 7
9 3 L L . 2 0  8 4 0 8
9 2 9 4 . 4 3  8 4 0 9
93 03  .  6 t_  84 l_0
93L9 -57  8411
9 4 9 0 . 4 4  B 4 r 2
9 4 8 L . 7 8  8 4 1 3
9 3 1 1 . 5 3  B 4 L 4
9 2 2 5 . 8 5  8 4 1 _ 5
9LI: l .L6 841,6
8928 -45 B4t7



Olympus Aerial Surveys, Inc.
Report for November 2, L999

FOR
GENWAL COAL COMPANY, INC.

WEST CRANDAL CAIVYON SUBSIDENCE STI]DY

POrlflr
w601
w602
w503
w504
w605
w606
w607
w608
w609
w6L0
w61_1_
w6L2
w6l_3
w61_4
w515
w516
w6]-7
w618

lwe rg
-w620

w62r
w622
w623
w624
w625
w626
w627
w628
w629
w530
w63t-
w632
w533
w634
w635
w636
w637
v{63I
w53 9
w640
w64L
w642
w643

^  W 5 4 4
rv{645-

w646
w647
w648
w649

EASTING
2087399 .4
20877  03  . l _
2088000 .0
2088289 .7
2088s63  . 1
2088894 .7
2089228 .5
2089477  .5
2089819 .2
2090192 .5
2090339 .8
2090536 .4
209134L.3
20907  00 .  0
20904 r -3 .8
2090034 .8
2089794 .L
2089467  .5
2089173 .8
2088936 .6
2088569 .1
2088363 .0
2087932 .7
2087733 .5
2087381_ .5
2087205  . 3
2086749 .4
2086477 .0
2086203  .3
2085979 .7
2085547 .9
208s269 .s
2085047  .2
2084729 .6
2084425 .0
20844L3 .6
2084742 .7
2085049 .9
2085345 .8
208s608 .0
2085879 .6
2086080  . 2
20863s0 .0
2085883 .7
2087L t4 .3
2087422 .2
2087682  .4
2088006 .6
2088329 .2

NORTHING
4 l _ 3 0 9 9 . 8
4 1 3 0 8 0 . 3
4 1 3 1 _ 0 0 . 0
4 1 3 0 7 6 . 3
4 1 3 0 4 4 . 0
4 1 _ 3 L 2 8 . 0
4L3Lt4 .9
4 L 3 0 7 9 . 3
4 1 3 0 9 5 . 6
4 l _ 3 1 _ 1 3  . 6
4 1 3 1 _ 0 4 . 8
4 t _ 3 0 4 7 . 5
4 ] -2820.9
4 ] -27  99  .9
4L2807 .L
4L2819 .9
41,2780.5
41,2842 .6
4 4 2 7 9 3 . 6
4 t2864 .8
4 1 2 7  8 3  . 9
4]-282L -O
4 L 2 7 8 7 . 5
4 1 2 8 3 7 . 0
4L2836 -5
4]-2842.6
4 L 2 8 0 5 . 2
41,27  82  .6
4 ] -2734.7
4 1 2 8 4 0  . 8
4 t 2 8 L 9 . 7
41"2820 .6
4 L 2 7 5 0 . 8
4L2820 .6
4 L 2 7 8 5 . 2
4 L 2 4 9 0 . 5
4L25L2 -4
4 ] -2460.8
4L2554.2
4]-2523.6
4L2587 .5
4 L 2 4 7 4 . 2
4L2462.s
4L2497 .L
41,2558.7
4L2544 .6
4 l - 2 5 0 2  . 4
4 L 2 5 4 0 . 5
4]-2442 . O

1 9 9 3
ELEVATION

9 2 7 6 . 2 2
9 2 5 0 . 2 9
9 3 4 9 . r 7
9 2 9 L . t t
9 1 , L 9 . 2 9
9 0 0 9 . 7 3
8 9 4 7  . 5 s
9 0 2 6  . 9 7
9 0 7 L  . 0 6
9 0 2 4 . 3 7
9 L 0 2 . 9 2
9 2 0 7 . 6 5
9 1 0 2  . 5 1 _
8 9 5 8 . 0 8
8 9 8 s . 9 7
8 8 3 6 . 5 5
8 8 6 0 . 0 9
8 8 8 6  . 4 8
8 7 5 0  . 8 1
8 8 3 1 _ . 0 7
9 0 2 9 . 9 6
9 L 4 6 . L 7
9 2 4 6 . 3 0
9 1 3 1 . 3 8
9 1 0 5  . 3 0
9 L O 6  . 6 2
9 0 L 7  . 3 7
8 9 3 r _ . 1 3
8 8 3 s  . 6 2
8 9 2 9 . s 8
9 t 6 8 . 9 7
9 L 7 3 . 5 8
9 2 6 2  .  B 0
9 L 9 9  . 7  4
9 0 8 6 . 7 4
9 0 2 6 . 0 1
8 9 8 6 . 8 4
8 9 9 4 . 5 3
8 9 7 9 . 3 2
8 9 3 s  . 2 3
8 8 7 8  . 8 1 -
8 7 6 1 . 3 5
8 7 3 7  . 5 5
8 7 9 8  . l _ 9
8 8 8 9 . 5 2
8 8 8 2  . 8 2
8 9 7 3 . 6 6
9 0 9 5  . 8 7
8 8 7 5 . 3 1

l . 999
DIFFERENCE

+0  .07
-0 .06

0 .0
0 .0

+0 .01 -
-0 .02
-0 .03
-0 .02
+0  . 71
+0  . 02
+0 .03

0 .0
0 .0
0 .0
0 .0

-0 .08
-0 .0L
+0 .05
+0 .  05
+0  . 05
+0 .04
+0 .02
+0 .08

0 .0
+0  . 14
+0  . 14
+0  . 11
+0 . l - 1
+0  . 10
+0 .08
+0 .07
+0 .  05
+0 .06
+0 .23
-0 .03
+0  . 21
+O.26
+0 .28
-0 .1 -5
-0 .24
-2 .35
-1 ,  . 02
-1 ,  . 69
-0 .33
-0 .31 -
+0  . 04
-0 .16

0 .0
0 .0

]-999
ELEVATION

9 2 7 6 . 2 9
9 2 5 0 . 2 3
9 3 4 9 . L 7
9 2 9 l . t I
9 1 1 9 . 3 0
9 0 0 9 . 7 1
8 9 4 7  . 5 2
9 0 2 6 . 9 5
9 0 7 l - . 7 7
9 0 2 4 . 3 9
9 L 0 2  . 9 5
9 2 0 7  . 6 5
9 l - 0 2  . 5 1
8 9 5 8 . 0 8
8 9 8 5  .  9 7
8 8 3 5 . 4 8
8 8 6 0 . 0 8
8 8 8 5 . 5 4
8 7 5 0 . 8 6
8 8 3 1 _ . 1 2
9 0 3 0 . 0 0
9 1 4 6 . 1 , 9
9 2 4 6 . 3 8
9 1 3 1 . 3 8
9 1 0 5  . 4 4
9 L 0 6 . 7 6
9 0 l . 7 . 4 8
8 9 3 l . . 2 4
8 8 3 5 . 7 2
8 9 2 9  . 6 6
9 ] - 6 9 . 0 4
9 t 7 3 . 6 3
9 2 6 2 . 8 6
9 1 9 9 . 9 7
9 0 8 5 . 7 L
9 0 2 6 . 2 2
8 9 8 7 . 1 0
8 9 9 4 . 8 1
8 9 7 9 . 1 5
8 9 3 4 . 9 9
8 8 7  6  . 4 6
8 7 6 0 . 3 3
8 7 3 5  . 8 6
8 7 9 7  . 8 6
8 8 8 9 . 2 r -
8 8 8 2 . 8 5
8 9 7 3  . 5 0
9 0 9 5  . 8 7
8 8 7 6  . 3 1

POINT
w60t_
w602
w603
w604
w505
w606
w607
w608
w609
w510
w6t_1
w61"2
w5t_3
w614
w615
w516
w6L7
w518
w519
w620
w62 t
w622
w623
w624
w625
w626
w627
w628
w629
w63 0
w631
w632
w633
w634
w635
w635
w637
w638
w53 9
w540
w541
w642
w643
w644
w645
w646
w647
w548
w649



w650
w651
w652

.^w653
U['I5s4

w555
w656
w657
w658
w659
w650
w66t_
w662
w663
w664
w555
w555
w667
w668
w669
w570
w57L
w672
w673
w67 4
w675
w67 6
w677
w678

fiietg
vw680

W5B]-
w682
w683
w584
w685
w6B5
w687
w688
w589
w690
w591
w692
w593
w694
w595
w696
w697
W59B
w699
w700
w701_
w702
9f703

^r .W704

!t!^r705
w7  06
w7  07
w708
w709

2088600 .1
2088882 .9
2089L14 .3
2089L23 .6
2089567  .8
2089827  .5
2090091_ .  t _
2090389 .6
2090732 .0
20909LL  .4
2091_304 .8
209L477  .2
209L023 .s
20907L9  . 4
2090349 . l _
2090 ] -27 .4
2089782 .4
2089s15 .2
2089L78 .7
2088900 .  s
2088622  .4
2088288 .0
2088011 .3
2087769 .L
20873L7 .4
2087099 .2
2086773 .8
2086498 .0
2085854 .5
208s488  . 2
2085308 .4
2085059 .4
208466L  .4
20844LL.9
2084383  . 8
2084689 .2
2084997 .9
2A85277  .2
2085629 .3
2085859 .5
2086207  .L
20865L4 .4
20867  9 t  . 8
2087  094 .  L
2087400 .0
2087764 .8
2088040 .0
2088250 .7
2088628  .6
2088939 .s
2089t87 .2
20895L3  .  s
2089780 .0
209A063 , .L
2090300 .4
2090725 .8
2091065 .  B
20913L1,.2
2091-624 .9
2091558 .0

4 L 2 4 9 9  . 9
4L2543 .4
4 L 2 6 0 0  . 4
41,2520 .0
41,2525 .4
4 1 2 5 s 8 .  0
4 : l . 2 4 8 4 . 8
4 1 2 4 5 0 . 8
4 ] - 2 4 9 0 . 9
4L2533 .4
4 1 2 5 0 9 . L
4L2248.2
41,2]-15 .9
4]-2]-49 .6
4 ] -2095 .4
4L2232.1
4 L 2 2 2 7  . 5
4 t 2 t 7  4  . 4
4 1 2 2 0 4  . 9
412207 .2
4]-2264 .4
442219 .4
4 t 2 I 2 4 . 9
4 1 _ 2 L 1 _ 3  . 3
4 t 2 t 9 6 . 9
4L2218 .4
4 L 2 L 9 2 . 9
442206 .1
4L2254.0
4 L 2 2 0 0 . 0
4L2] -39 .2
4]-2]-77 .2
4 1 2 1 8 8 .  0
4]-2163.L
41,1 ,894.2
4Lt939.2
4 L 1 , 9 7 t . 5
41-3-952 .2
4 1 L 9 1 _ 9  . 5
41L95L.2
4 L 1 - 9 7 6 . 5
4 L L 8 9 6 . 6
4 t 1 , 9 2 6 . 5
4 l _ 1 _ 8 8 7 . 0
4 1 L 9 0 0 .  0
4L1960.2
4 l _ t _ 9 4 5  . 0
4 l _ l _ 8 8 9 . 5
4 L L 9 2 7 . 5
4 1 1 _ 9 0 3  . 6
4 1 1 _ 8 9 0 . 0
4 1 1 _ 9 1 6  . 5
411_B8l_ .  l_
41_L927 .L
4 l _ 1 9 6 1 . 6
4 1 1 9 3 8 . 6
4L1,892.7
4 1 1 8 9 9 . 9
4 1 1 8 3 5  . 4
4 1 1 5 8 3  . 2

8 8 8 2  . 4 4
8 7 5 3 -  . 4 2
8 6 4 3 . 2 6
8 5 0 4  . 5 3
8 7 2 8 . 5 L
8 7 2 8 . 7 4
8 6 8 5 . 2 9
8 7 6 2 . 7 8
8 7  4 8  . 6 9
8 7  4 9  . 4 9
8 9 1 , 7 . 9 0
8 8 9 0  . 3 5
8 6 3 2  . 4 9
8 s 6 1  . 2 5
8 5 8 L . 2 9
8 5 8 4 . 0 4
8 5 6 2 . L 7
8 5 3 9 . 9 3
8 4 5 9 . 7 2
8 5 9 7  . 3 0
8 7 5 7  . 7 9
8 7 5 9 . 5 t
8 7 6 3 . 2 t
8 7 9 4 . 5 2
8 6 9 1 - . 2 3
8 5 7 6 . 2 s
8 6 L 3  . 9 s
8 5 L 9 . 8 0
8 7 1 - 6  . 9 8
8 7 7 2  - 8 8
8 7 6 6 . 7 7
8 8 2 6 . 2 2
8 8 s 9 . 0 9
9 0 ] - 7 . 7 6
8 8 9 1 . 6 s
8 8 1 8  . 2 5
8 7 2 1 ,  . 6 3
8 6 6 3 . L 6
8 6 0 9 . 2 1
8 5 7 0 . 5 7
8ss6  .09
8 4 7 0 . 8 8
B 4 9 L . L 7
8 4 9 8  . 0 3
8ss6 .89
8 7  0 2  . 4 8
8 5 s 3  . 9 0
8 5 7 4 . 5 1
8 5 2 7 . 5 2
8 4 3 7  . 8 5
8 3 5 3  . 0 4
8 4 L 3 . 2 2
8 3 8 2  . 8 6
8 4 A A . 2 I
8 4 9 3  . 4 9
8 4 4 8  . 4 L
8 5 5 1 _ . 4 5
8 6 7 l .  . 9 2
8 6 8 0 . 8 2
8 5 8 9 . 1 2

- 0 .02
0 .0

+0  . 01 -
-0 .01
-0  . 02
-0 .02

0 .0
+0 .  01 ,
+0 .  01-

0 .0
+0 .01
-0 .02
+0  . 01
-0 .02

0 .0
-0 .02
-0 .01

0 .0
-0 .01
-0 .03

0 .0
-0 .02
0 .0
0 .0

+0 .02
-0 .01
-0  . 02
+0 .  01
-0 .01
-0 .0 r_
-1 . l _3
+0  . 05
+0  . 02
-0 .05
+0  . 01
+0 .03
+0 .  03
+0 .03

0 .0
-0 .01
-0 .02
-0 .02

0 .0
0 .0

-0 .01_
-0 .02
-0 .02
-0 .0 r_
-0 .0L
-0 .02
-0 .02
+0 .05
+0 .  05
+0 .  06
+0 .06
+0 .07
-0  . 02
-0 .01

0 .0
-0 .02

8 8 8 2 . 4 2  W 6 5 0
8 7 5 L . 4 2  W 5 5 1
8 6 4 3 . 2 7  W 6 5 2
8 6 0 4 . 5 2  W 5 5 3
8 7 2 8 . 4 9  W 6 5 4
8 7 2 8 . 7 2  W 6 5 5
8 6 8 5 . 2 9  W 6 5 5
8 7 6 2 . 7 9  W 6 5 7
8 7 4 8 . 7 0  W 6 5 8
8 7 4 9 . 4 9  W 6 5 9
8 9 L 7 . 9 L  W 6 6 0
8 8 9 0  . 3 4  W 6 6 i -
8 6 3 2 .  s 0  W 6 6 2
8 s 6 L . 2 3  W 6 6 3
8 5 8 L . 2 9  W 6 6 4
8 5 8 4 . 0 2  W 5 6 5
8 s 6 2 . L 6  W 6 6 6
8 s 3 9 . 9 3  W 6 6 7
8 4 5 9 . 7 L  W 6 6 8
8 s 9 7  . 2 7  W 6 6 9
8 7 5 7 . 7 9  W 6 7 0
8 7 5 9 . 4 9  W 6 7 L
8 7 6 3 . 2 1 -  W 6 7 2
8 7 9 4 . 5 2  W 6 7 3
8 6 9 1 . 2 5  W 6 7  4
8 6 7 6 . 2 4  W 6 7 5
8 5 1 _ 3  . 9 3  W 6 7 6
8 5 1 9 . 8 L  W 6 7 7
8 7 L 6 . 9 7  W 6 7 B
8 7 7 2 . 8 7  W 6 7 9
8 7 6 5 . 6 4  W 6 8 0
8 8 2 6 . 2 7  W 5 8 L
8 8 5 9 .  L l -  W 5 8 2
9 0 L 7  . 7 t  W 6 8 3
8 8 9 1 . 6 5  W 6 8 4
8 8 1 8 . 2 8  W 6 B s
8 7 2 I . 6 6  W 5 8 6
8 6 6 3  . 1 _ 9  W 6 8 7
8 6 0 9 . 2 L  W 6 8 8
8 5 7 0 . 5 5  W 6 8 9
8 5 5 6 . 0 7  W 6 9 0
8 4 7 0 . 8 6  W 6 9 t _
8 4 9 L . 1 7  W 6 9 2
8 4 9 8 . 0 3  W 6 9 3
8 5 5 5 . 8 8  W 6 9 4
8 7 0 2 . 4 6  W 6 9 5
8 6 s 3 . 8 8  W 6 9 6
8 5 7 4 . 5 0  W 6 9 7
8 5 2 7 . 6 t  W 5 9 8
8 4 3 7 . 8 3  W 6 9 9
8 3 5 3 . 0 2  W 7 0 0
8 4 L 3 . 2 7  W 7 0 1 _
8 3 8 2 . 9 2  W 7 0 2
8 4 L L . 2 7  W 7 0 3
8 4 9 3 . 5 5  W 7 0 4
8 4 4 8  . 4 8  W 7 0 5
8 s 5 l _ . 4 3  W 7 0 5
8 5 7 1 . 9 1  W 7 0 7
8 6 8 0 .  8 2  W 7 0 8
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4 1 1 5 8 7  . 0
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4L]-285 -7
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4 1 , t 2 9 9 . 6
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8 3 7 1 . 0 9
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8 3 4 2 . 5 6  W 7 r 9
8 3 9 4 . 9 4  W 7 2 0
8 4 7 8 . 2 7  W 7 2 r
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8 4 2 4 . 3 8  W 7 2 3
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8 6 8 2 . 3 2  W 7 2 5
8 7 3 4 . 1 , 9  W 7 2 6
8 7 5 9 . 2 4  W 7 2 7
8 7 2 3 . 5 1 "  W 7 2 8
8 7 5 9 . 9 9  W 7 2 9
8 8 9 0 . 6 4  W 7 3 0
8 8 5 0 . 3 2  W 7 3 1
8 6 7 4 . 0 5  W 7 3 2
8 5 1 9 . 3 5  W 7 3 3
8 4 t 2 . L 3  W 7 3 4
8 3 7 1 . 4 9  W 7 3 5
8 3 3 0 . 4 4  W 7 3 5
8 3 1 5 . 8 7  W 7 3 7
8 2 5 8 . 2 2  W 7 3 8
8 2 0 8 . 9 6  W 7 3 9
8 2 3 4 . 9 0  W 7 4 0
8 1 7 2  . L 6  W 7  4 L
8 1 _ 4 0  . 4 8  W 7  4 2
8 t 2 9 . L a  W 7 4 3
8 1 _ t _ 0 . 3 1  W 7 4 4
8 t _ 8 5 . 5 5  W 7 4 5
8 2 3 2 . 9 8  W 7 4 6
8 2 9 9 . 0 7  W 7 4 7
8 4 0 5 . 5 3  W 7 4 8
8 2 1 5 . 9 5  W 7 4 9
8 1 7 5 . 3 1  W 7 5 0
8 0 6 8 . 5 8  W 7 5 1
8 0 6 8  . 7 1  W 7 5 2
8 1 5 4 . 5 0  W 7 5 3
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8 2 8 2 . 4 4  W 7 5 5
8 3 3 4 . 5 2  W 7 5 6
8 4 1 _ 0  . 5 5  W 7 5 7
8 3 8 2 . 6 9  W 7 5 8
8 3 1 _ t _ . 3 1 _  w 7 5 9
8 2 9 6 . 7 3  W 7 6 0
8 3 4 4 . L 6  W 7 6 t
8 4 9 8 . 7 1 _  W 7 6 2
8 5 8 4  .  5 8  V I 7  6 3
8 8 2 4 . L 2  W 7 6 4
9 0 4 4 . 0 4  W 7 6 5
9 1 - 7 2 . 8 9  W 7 5 6
9 1 - 5 2 . 7 0  W 7 6 7
9 0 6 9 . 1 5  W 7 5 8
9 L 8 7 . 9 2  W 7 6 9
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4 L 0 7  0 9 . 6
4 1 0 7 0 9 . 1
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4 1 0 7 0 9 . 0
4 1 0 7 3 3 . 9
4 l _ 0 5 1 _ 4  . 0
4 t o 7 1 6 . 7
410771_.8
4 1 , 0 7 9 9 . L
4 L 0 7 6 6 . 9
4 l _ 0 8 5 9 . 9
4 L 0 6 8 6 . 2
4 L O 7  6 3  . 6
4L0640 .4
4 L O 4 t 7  . 7
4LO497 .8
4 L 0 4 5 2 . L
4 1 0 5 0 4 . 8
4 1 0 3  9 5  .  3
4 L 0 2 9 1 . 5
4 l _ 0 4 0 1 . 8
410544 .4
4 r - 0 3 8 5 . 3
4 L 0 3 2 9 . 5
4L04L3.7
4 1 0 3  6 2 . 8
4 1 0 3  9 l _  .  I
4 1 0 4 5 3  . 5
4 L 0 3 4 8  . 6
4 l _ 0 3 5 5  . 8
4 t - 0 3 8 6 . 9
4 1 0 4 3 1 _ . 0
4 1 0 3  1 8  .  4
4 . j - 0 4 7 L . 7
4 1 0 3  8 9  . 7
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4L0332 .6
4 L 0 t _ t - 7 . 8
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4 r - 0 0 0 9 . 6
4 L 0 2 L 2 . 3
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4 l _ 0 0 5 5  . 8
4 l _ 0 1 0 5  . 7
4 1 0 L 3 8  . 4
4 0 9 7  8 4  . 4
4 0 9 6  9 s  . 3

9 L 5 4 . 7 9
9 2 r _ 0 . 0 1
9 2 0 3 . 5 0
9 2 9 9 . 3 2
9 3 4 3 . 7 L
9 2 9 2 . s 8
9 2 6 9 . 2 8
9 2 3 5  . 8 1
9 L 2 2 . 3 3
8 8 8 9 .  L 2
8 7 5 3  . 5 4
8 4 9 3  . 9 8
8 4 0 0 . 9 1
8 4 L 6 . 5 5
8 4 6 1 , . 9 2
8 4 7 4 . 0 4
8 4 7 3 . 7 8
8 3 7 9 . 6 4
8 2 J , 2 . 3 3
8 1 9 1 _ . 0 6
8 0 2 9 . 1 6
8 0 1 _ 4 . 7 0
7  9 8 1  . 4 4
7 9 9 5 . 7 6
8 1 6 1 . 7 0
81_95 .  r_3
8 3 6 8 . 5 9
8 4 8 5  . l _ 8
85L7 .26
8 4 9 2 . 3 2
8 6 9 8 . 1 5
8 7  4 L  . 6 3
8 6 2 2 . 3 0
8 5 0 1  . 4 4
8353 .  s7
8 4 7 0 . 9 9
8 5 7 8  . 8 5
8 7 5 6 . 7 6
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9 1 8 7 . 0 0
9 3 8 3 . 7 4
9 4 9 8 . 6 8
9 4 4 6  . 4 7
9 3 8 4 . 9 2
9 5 2 2 . 8 9
9 5 2 9 . 0 4
9 4 1 _ l _ . 8 5
9 3 9 5 . 5 7
9 3 2 4  . 8 2
9 3 2 0  . 6 3
9 3 3 8 . 7 4
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8 5 0 9 . 7 7
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9 2 0 9 . 9 6  W 7 7 t
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9 2 9 9 . 3 1  W 7 7 3
9 3 4 2 . 3 2  W 7 7 4
9 2 9 2 . 5 6  W " 7 7 5
9 2 6 9 . 3 2  W 7 7 6
9 2 3 5 . 6 2  W 7 7 7
9 L 2 2 . 3 8  W 7 7 8
8 8 8 9 . l _ 2  W 7 7 9
8 7 5 3 . s 3  W 7 8 0
8 4 9 3 . 9 7  W 7 8 L
8 4 0 0 . 9 L  w 7 8 2
8 4 r - 6 . 5 3  W 7 8 3
8 4 6 L . 9 2  W 7 8 4
8 4 7 4 . 0 2  W 7 8 5
8 4 7 3 . 7 8  W 7 8 5
837 9 .  63 Vr7 87
8 2 L 2 . 2 5  W 7 8 8
8 1 , 9 L  . 0 7  W 7  8 9
8 0 2 9 . L 3  W 7 9 0
8 0 1 - 4 . 5 9  W 7 9 L
7 9 8 L . 4 3  W 7 9 2
7 9 9 5 . 7 6  W 7 9 3
8 L 6 1 . 6 9  W 7 9 4
8 L 9 5 . L 2  W 7 9 5
8 3 6 8 . 3 4  W 7 9 6
8 4 8 6 . L 6  W 7 9 7
8 5 1 , 7 . 2 5  W 7 9 8
8 4 9 2 . 3 0  W 7 9 9
8 6 9 8 .  L s  W 8 0 0
8 7 4 1 _ . 5 8  W 8 0 l _
8 6 2 2 . 2 8  9 { 8 0 2
8 5 0 1 . 4 3  V { 8 0 3
8 3 6 3 . 5 4  V t 8 0 4
8 4 7 0 . 9 6  W 8 0 5
8 5 7 8 . 8 4  W 8 0 6
8 7 5 6 . 7 8  W 8 0 7
8 9 2 3 . 1 0  W 8 0 8
9 L 8 6 . 0 2  W 8 0 9
9 r _ 8 7  . 0 3  W 8 1 0
9 3 8 3  . 4 4  W 8 1 t _
9 4 9 7  . 8 9  W 8 1 _ 2
9 4 4 6 . 4 0  W 8 1 3
9 3 8 4 . 8 8  W 8 1 4
9 s 2 2 . 8 9  W 8 1 _ 5
9 5 2 8  .  s 3  W 8 1 _ 5
9 4 L l _ . 8 9  W 8 t _ 7
9 3 9 5 . 6 0  W 8 1 8
9 3 2 4 . 7 8  W 8 1 9
9 3 r _ 9  .  8 5  W 8 2  0
9 3 3 8 . 0 4  W 8 2 t _
9 0 2 4 . 7 3  W 8 2 2
8 9 6 8 . 8 s  W 8 2 3
8 7 4 L . 9 2  W 8 2 4
8 6 0 4 . 0 5  W B 2 5
8 5 0 9 . 8 3  W 8 2 6
8397 .28  W827
8 5 0 2 . 3 7  W 8 2 8
8 s 2  0  .  3 l _  w 8 2  9
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9 1 4 6  . 8 1 -
8 9 9 9  . 9 3

+0 .01
+0 .04
+0 .04
+0  . 04
+0 .05
-0 .43
+0 .02
+0  . 03
-0 .1 -5

0 .0
-0 .03
+0  . 02
+0 .02

0 .0
0 .0

+0 .01
+0 .01 -
+0 .0L
+0 .02

0 .0
+0 .01 -
+O .02
-0 .01

0 .0
0 .0

+0  . 01 -
0 .0

-0 .0 r_
+0 .  01-
-0 .01

0 .0
+0 .01 -

0 .0
+0  . 01

0 .0
+0  . 01

0 .0
0 .0
0 .0

+0 .0L
0 .0

+0 .02
0 .0

-0 .01
-0 .0L
-0 .01 -
-0 .15
-0 .0L
-0 .01

0 .0
0 .0
0 .0

-0 .30
0 .0

-0 .02
-0 .01

0 .0
-0 .01
-0 .01
-0 .02

8 4 9 0 . 6 3  W 8 3 0
8 6 3 1 . 1 2  W 8 3 r _
8 8 2 4 .  L 0  W 8 3 2
8 9 5 5 . 4 5  W 8 3 3
9 2 4 L . 9 t  W 8 3 4
9 r - 8 r _ . 3 s  w 8 3 5
9 r . 8 r . . 0 1  w 8 3 5
9 2 5 4 . 0 6  W 8 3 7
9 2 6 3 . 7 2  W B 3 8
9 0 L 2 . 3 4  W B 3 9
9 0 L 6 . 8 8  W B 4 0
9 0 0 2 . 2 0  w 8 4 L
8 9 5 3 . 9 6  W 8 4 2
8 9 7 0 . 9 2  W 8 4 3
8 8 3 5 . 8 8  W 8 4 4
8 6 9 8 . 4 5  W 8 4 5
8 5 2 7  . L 4  W 8 4 5
8 5 4 3 . 3 8  W 8 4 7
8 6 2 2 . 3 8  W 8 4 8
8 6 2 4 . 6 2  W 8 4 9
8 5 7 7  . 2 2  W 8 5 0
8 7 1 _ 3  . 8 0  W 8 5 1
8 7 8 7  . l _ 5  W 8 5 2
8 7 7 9 . 4 5  W 8 5 3
8 7 7 5 . 7 7  W 8 5 4
8 8 4 0 . 9 2  W 8 5 5
8 8 8 0 . 5 2  W 8 s 5
8 8 6 4 . 2 7  W 8 5 7
8 8 4 2 . 0 9  W B 5 8
8 7 6 6 . 7 0  W 8 5 9
8 7 2 6 . 0 1  W 8 6 0
8 6 6 4 . 8 9  W 8 5 1
8 6 2 L . 8 2  W 8 6 2
8 6 5 6 . 2 6  W 8 6 3
8 6 2 0 . 4 9  W 8 6 4
9 0 6 1 . 0 1  W 8 5 5
9 0 2 6 . 9 9  W 8 6 6
9 1 _ 5 9 . 1 5  W 8 6 7
9 0 6 6 . L 4  W 8 6 B
8 7 2 9 . 7 6  W 8 5 9
8 7 7 3 . 0 6  W 8 7 0
8 7 0 5 . 9 4  W 8 7 l _
8 7 2 L . 0 0  W 8 7 2
8 8 1 4 . 5 6  W 8 7 3
8 9 0 4 . 2 4  W 8 7 4
8 9 2 5 . 9 L  W 8 7 5
9 0 5 L . 5 4  W 8 7 6
9 2 0 9 . 8 9  W 8 7 7
9 2 L L . 2 2  W 8 7 8
9 0 6 9 . 2 3  W B 7 9
8 8 0 1 _ . 4 7  W 8 8 0
8 7 6 3  . 8 3  W B 8 1
8 8 0 8 . 1 _ 9  W B 8 2
8 8 7 L . 9 4  W 8 8 3
8 8 7 8 . 5 6  W 8 8 4
8 8 8 0 . 9 0  W 8 8 s
9 0 0 8 . 3 6  W 8 8 5
9 2 4 9 . 5 2  W 8 8 7
9 1 4 6 . 8 0  W 8 8 8
8 9 9 9 . 9 1  W 8 8 9



w890
W891.
w892

^w8 93

!N8e4
w895
w896
wB97
w898
w899
w900
w901
w902
w903
w904
w905
w906
w907
w908
w909
w9l_0
w9l_1
w912
w913

2  086604  .  5
2086394 .3
2086200  . 3
2085877  .5
2085670 .9
208s3 r -5 .  s
2084949 .5
208469L .4
20843s9 .2
2084425 .7
2084688 .0
2084944 .8
2085269  .6
2085660 .  L
2085934 .L
2087088 .8
2087338 .3
2087552 .6
2  086435  .  5
2085L23 .2
208s964 .9
2085585 .4
2085252 .9
2084989 .8

4 0 7 9 4 3 . 0
4 0 8 0 r _ 0 . 7
4 0 8 0 9 4  . 6
4 0 8 0 8 5 . 9
4 0 7 8 6 7 . 4
4 0 7 9 6 3 . 4
4 0 8 0 7 L . 7
4 0 8 0 0 1 . 5
4 0 7 9 6 6 . 8
4 0 7 5 8 L  - 6
40771-8  -2
4 0 7 6 7 7 . 5
4 0 7 6 9 9 . 3
4 0 7 5 8 9 . 8
4 0 7 6 8 9 . 5
4 0 7 7 I O . 4
4 0 7 5 9 5  . 3
4 0 7 7 5 7  . 2
4 0 7 5 0 6 . 6
4 0 7 5 8 9 . 8
4 0 7 5 1 _ 0  . 8
4 0 7 4 5 2 . t
4 0 7 4 7 5 . 0
407 441- - 9

910 r .77
9152 .84
9018  . 49
8858  . 29
8857 .93
8799 .  s3
9075 .73
9L48 .52
9334 .30
9231 .39
9 ] -49 .77
8954 .30
8794 .5 t
8952 .36
8989 .6s
9 t40 .66
9 ] - s5  . 08
92s4 .93
929 r .50
91 ,29 .00
9L07  .28
9003  . 89
88s0 .53
89L2 .57

-0 .0L
0 .0

-o  . 02
0 .0
0 .0

-0 .0 r_
+0 .0L
-0 .02
-0 .0 r_
-0 .0L
-0 .02
-0 .02
-0 .01

0 .0
-0 .02
-0 .02
-0 .0 r -
- 0 .02

0 .0
-0 .02
-0 .03
-0 .01

0 .0
-0 .01_

g L O r . 7 6  W 8 9 0
9 L 5 2 . 8 4  W 8 9 i -
9 0 L 8 . 4 7  W 8 9 2
8 8 6 8 . 2 9  W 8 9 3
8 8 5 7 . 9 3  W 8 9 4
8 7 9 9 . 5 2  W 8 9 5
9 0 7 5 . 7 4  W 8 9 6
9 l - 4 8 . 5 0  W 8 9 7
9 3 3 4 . 2 9  W 8 9 8
9 2 3 1 . 3 8  W 8 9 9
9 L 4 9 . 7 5  W 9 0 0
8 9 5 4 . 2 8  W 9 0 l _
8 7 9 4 . 6 0  W 9 0 2
8 9 5 2 . 3 6  W 9 0 3
8 9 8 9 . 5 3  W 9 0 4
9 L 4 0 . 6 4  W 9 0 5
9 l _ 5 5  . 0 7  W 9 0 5
9 2 5 4 . 9 L  W 9 0 7
9 2 9 ] - . 5 0  W 9 0 8
9 L 2 8 . 9 8  W 9 0 9
9 1 - 0 7  . 2 5  W 9 1 0
9 0 0 3 . 8 8  W 9 L L
8 8 5 0 . 5 3  W 9 L 2
8 9 ] - 2 . 5 6  W 9 1 3



EAST

Olympus Aerial Sunzeys, Inc.
Report for November 2, L999

FOR
GENWAL COAL COMPANY, INC.

MOU}iIIAIN SECTION ]- SUBSIDENCE

POIIfil
8101-
ELO2
Et  03
El_04
El-05
E106
EL07
El_08
E109
E]-10
El-Ll-
81,1,2
E1L3
E1-14
Et_l_5
El_16
E1L7
E1l_8

lerrg
vE120

EL2L
EL22
EL23
EL24
F"]-z5
E t26
ELz7
E]-28
EL29
EL30
EL31-
E]-32
EL33
EL3  I
E139
EL40
E141-
EL42
E143
EL 4
8145
EL46
EL47

^  E148
-8L49-  Er-s0

E 1 5 1
El_52
E 1 5 3

EASTING
208L759 .2
2082094 .9
2082352 .L
2082638 .7
2082942 .0
2083360  . 1
20836s6 .8
2083853 .0
20841_18 .5
2084478 .3
2084794 .9
20850s8  . 4
208526s .2
208s678 .4
208594L .1 -
2086241-  .0
2086589 .9
2087003  .  s
2087L70 .O
208L7  69  .6
2082061 .8
2082388  .  s
2082638 .9
2082969 .3
208331_8  .  s
2083539 .2
2083934 .0
208421_8 . l_
2084579 .2
2084780  -4
208501_ l_ .4
208539L .6
2085655 .1_
2087 j . 72 .6
208r_803  .  L
2082089 .2
2082346 .9
2082569  .9
2082934 .2
2483236 .8
2083690 .0
2083869 .6
2084162 .4
2084466 .9
208474A .3
20851_75 .3
208s478 .0
2085672 .5
2086100 .6

NORTI{ING
4 1 8 6 0 6  . 4
4 L 8 5 3  0  .  5
4L857 4  .7
4r_8s35 .0
4 l - 8 4 9 0  . 5
4 r - 8 6 9 0 . 7
4 1 8 5 3 3  . 1 -
4 L 8 4 4 3 . 8
4 1 8 5 7 1 . l _
4 1 _ 8 6 0 8  . 6
4 t _ 8 5 4 8  . 3
4 1 _ 8 5 1 0 .  9
4 1 8 5 1 1 _ . 4
4 1 8 7 0 5  . 6
4 1 _ 8 7 5 0 . 9
41,8464.7
4 1 8 6 3 4  . 4
4 L 8 7 2 3 . 9
4 L 8 4 2 9 . 6
4 ] -8239.7
4 ] -8270.2
4 l . 8 2 2 0  . 0
41,8202 .6
4 1 8 1 _ 7 8  . 1
4 r _ 8 3 0 8 . 6
4 1 8 2 0 7 . 4
4 L 8 2 0 2 . 2
4 ] - 8 2 1 L . 4
4L8227 .8
4 1 _ 8 1 _ 9 0 . 9
4L8]-42 -2
4L8t7 6 .9
4 t 8 2 6 6 . 2
4 L 8 1 8 9 . 7
4 L 7 9 5 5 . 0
4 L 7 9 3 2 . 9
4L7930 -7
4 L 7 9 0 4 . L
4 1 , 7 8 5 9 . 7
4 L 7 9 4 7 . 0
4L7847 -4
4 L 7 9 4 2 . 7
4 L 7 9 2 0 . 2
4 1 7 9 4 6 . 8
41,7943 .3
4 ] - 7 8 9 8 . 6
4 L 7 9 2 9 . 9
4- l '792L.3
4 L 7 9 0 7 . 4

1,992
ELEVATION
1 0 3 9 9 . 3 r _
1 0 3 3 2 . 7 3
1 0 2 8 8 . 6 6
L0] -67  .52
1 0 0 0 2  . 5 8

9 9 7  4  . 9 5
9 8 7 1 _ . l _ 4
9 7 9 L . 2 0
9 8 0 7  . 8 0
9 7 8 4 . L 8
9 7 L 9  - 7 4
9 6 3 1 .  s 6
9 5 3 0 . 0 2
9 4 0 9 . 3 9
9 3 3 4 . 8 2
9 0 9 9 . 8 7
8 9 8 4 . 2 L
8 8 9 8  . 6 r -
9 0 5 3  . 8 4

1 0 2 9 8 . 0 8
l - 0 2 5 7  . 3 8
r . 0 L 8 6  . 3 7
1 0 0 9 8 . 1 _ 4

9 9 7 2 . 3 3
9 8 8 9 .  9 9
9 7  9 7  . 7 9
9 6 8 8 . 3 4
9 6 5 0 . 8 0
9 6 0 8 . 2 4
9 5 6 6 . 0 4
9454 -8L
9 3 0 L . 6 6
9 2 3 r . 4 5
9 L 8 2  . 4 6

1 0 2 4 1 _ . 0 9
L 0 1 8 s . 0 9
r_01_3s .93
10037  . 5L

9953  . 04
9855 .93
9800 .32
9725 .88
9593  . 05
9622  . 04
9553  . 62
9522 .L4
9467  . t 8
9460 .44
942L .38

1999
DIFFERENCE

+0 .23
+0 .25
+0 .26
+0  . 25
-0 .11_
+0  . 1 -0
+0  . 10
+0 .07
+0 . l - l -
+0 .12
+0  . 03
+0  . 11 -
+0 .  05
+0  . 04
+0  . 04
+0 .01 -
+0  . 02

0 .0
0 .0

+0 .05
+0 .06
+0  . 07
+0 .  04
+0  . 02
+0 .02
+0  . 03
+0 .02
+0 .  02
+0  . 02
+0  . 04
+0 .03
+0  . 04
+0 .03

0 .0
-0 .2L
+0  . 05
+0 .  07
+0 .03
+0  . 04
+O .02
+0 .02
+0 .  04
+0  . 02
+0 .03
+0 .  03
+0 .03
+0  . 02
+0 .03
+0 .02

STUDY

]-999
ELEVATION
l _ 0 3 9 9 . 5 4
L 0 3 3 2 . 9 9
L 0 2 8 8  . 9 2
] -0167 .77
] - 0 0 0 2 . 4 7

997s  .0s
9 8 7 L . 2 4
9 7 9 L . 2 7
9 8 0 7  . 9 L
9 7 8 4 . 3 0
9 7 L 9 . 7 7
9 6 3 L  . 6 7
9s30 .07
9 4 0 9  . 4 3
9 3 3 4 . 8 6
9 0 9 9 . 8 8
8 9 8 4 . 2 3
8 8 9 8  . 6 r _
9 0 s 3  . 8 4

1 0 2 9 8 . L 3
L 0 2 5 7 . 4 4
1 0 1 8 5  . 4 4
1 0 0 9 8 .  t _ 8

9 9 7 2 . 3 5
9 8 9 0  . 0 1
9 7 9 7 . 8 2
9 6 8 8 . 3 6
9 6 s 0 . 8 2
9 6 0 8 . 2 6
9 s 6 6 . 0 8
9 4 5 4 . 8 4
9 3 0 1 . 7 0
9 2 3 L  . 4 8
9 L 8 2  . 4 6

L 0 2 4 0  . 8 8
1 _ 0 r - 8 5  . 1 5
1 _ 0 L 3 6 . 0 0
1 _ 0 0 3 7  . 5 4

9 9 6 3  . 0 8
98s6 .9s
9800  .34
9 7 2 5 . 9 2
9 6 9 3 . 0 7
9622 .  07
9ss3  .55
9522 . t7
9 4 6 7  . 2 0
9 4 6 0 . 4 7
9 4 2 1 . 4 0

POINT
E]_01_
El_02
E] ,03
El_04
8105
8106
E107
Et_08
Et_0 9
E1l -0
Et_1_1
EL1,2
81L3
E114
Et-15
811_5
FL1,7
E1L8
E11_9
EL2A
EL2L
ELz2
EL23
E1_24
EL25
E1-26
E I27
EL28
EL29
E1_3 0
El_31
E]-32
El_33
El_3 8
EL39
El-40
E1_41
EL42
El_43
ET44
El_45
EL46
EL47
E148
E1_49
ELs  0
E151
E,ls2
El_53



E,220
E22L
F'222

,-E223
l 'F224

8225
8226
F'227
E'228
8229
E23  0
E23l_
F,232
8233
F"235
8236
8237
E238
E,239
F.240
F.24L
E,242
E243
E245
8246
F,247
E248
E,249
E250

)nzsz
v8253

F,254
8255
8255
E'257
E258
F,259
E250
E26L
F262
8263
E264
E,265
8266
8267
8268
8269
E27 0
E27L
E,272
F,273
8274
8275
E275

^8277
-8278-.F-2'79

8280
E2  81
E.282

2083295 .8
2083536 .9
2083863 .8
2083963 .0
2084388 .7
20847  64  . 0
20852L4.L
2085414 .5
2085707  .9
2086048 .7
2086290 .4
2086495 .8
2086799 .6
2087113  . 3
2082094 .  L
2082373 .4
2082677  .5
208294]- .5
208327L.3
2083570 .7
2083820 .  s
2084]-20.2
2084s]-2.2
2085034 .1
208s303  . 3
2085788 .7
20860L4 .3
20862L3 .8
20866s0 .  s
2087262 .2
208L906 .7
2082036  .4
2082335 .3
2082673 .8
2082922  .6
2083280 .2
2083495 .8
2083801 - .5
2084074 .9
2084406 .0
2084735 .3
208s022 .0
2085231 .0
2085620 .6
208601_5  . 2
2086202 .8
208658 r - . 7
2086927  .7
2087L55  . 3
208L8s8 .0
2082LL6 .L
2082388 .7
208267  4  .5
2082969  .0
2083300  . 5
208351_ l_ .8
2083898  . 8
2084273 .8
2084464  .0
2084788 .8

4 L 6 7 2 8 . 9
4 1 5 6 9 L . 0
4 L 6 7 3 3 . 2
4 l _ 6 5 9 5  . 3
4 4 6 6 6 5 . 8
4 L 6 7 1 4 . L
4 L 6 6 4 0 . 7
4 L 6 7 3 2 . L
4 L 6 6 7 L . 3
4 L 6 7 0 2 . 7
4 L 6 7  0 3  . 6
4 L 6 7 L 0 . 7
4 1 6 6 5 9 . 5
4 1 _ 6 6 8 4 . 9
4L6402.6
4 L 6 4 3 8 . 9
4 l _ 6 4 1 _ 0 . 3
4 L 6 3  8 2  . 6
4 1 6 3 9 3 . l _
4L644L.0
4L6325 .0
4 1 , 6 3 7 7  . 2
4 L 6 4 5 3  . 5
41,6459.3
4 L 6 3 2 9 . 5
4L641,2 .7
4 l _ 6 3 9 0 . 6
4 L 6 4 7 9 . 9
4 L 6 4 4 2 . L
4 1 6 3 8 4 . 0
4 t6L23.4
4 L 5 l - L 3  . l _
4 L 6 L 2 9 . 6
4 L 6 0 A 7  . 1
4 l _ 6 0 6 4 .  0
4]-6204 .1
416] -90 .7
4 1 - 5 9 8 6 . 4
4 L 6 0 2 L . 3
4 1 6 1 6 9 . 5
4 L 5 t 4 0 . L
4 L 6 2 L 2 . 2
4 L 6 0 2 3 . 7
4L6L45.6
4 l _ 6 0 9 7 . 0
4 1 _ 6 0 7 0 . 3
4L6L56.2
4L6L37.2
41,6]-52 .0
4 1 _ 5 8 3 4  . 2
4 1 _ 5 8 3 3  , 9
4 L 5 8 7 4 . 2
415757 .9
4 1 _ 5 8 3 8 . 8
4 1 _ 5 8 2 1 . 0
4 l _ 5 8 5 5  . 5
4L5744.L
4 1 5 7 4 3  . 8
41,5797 .9
4 L 5 7 5 5 . 4

1 0 0 9 s  . 8 5
9 9 4 2  - 6 4
9 8 9 7  . 9 3
9 8 7 6  . 0 8
9 7  0 5  . 3 7
9 6 1 4 . 3 7
9 4 7 0  - 3 4
9 5 1 _ l _ . 1 7
9 4 2 7  - 2 4
9 4 5 L . 7 0
9 3 8 0  . 3 4
9 2 2 4  . 8 7
9 0 2 4  - 9 0
8 9 7 5 . 7 5

l . 0 2 3 0 . 0 9
1 _ 0 1 L 5  . 6 6

9 9 9 4 . 7 7
9 9 4 6  - 6 0
9 9 2 L . 3 s
9 8 8 8 . 6 6
9 7 7 7  . L 8
9 6 9 s . 8 9
9 5 8 5  . 5 1
9 4 3 2 . 5 L
9 2 2 2 . 2 9
9 2 2 3 . 6 4
9 2 0 1 . 8 5
9 2 2 9 . 0 0
9 0 2 4 . 4 0
8 7 7 3 . 2 4

L O 2 8 6 . 8 7
r - 0 2 0 3  . 8 4
L 0 0 6 1 . 2 3

9 9 4 9 . 2 6
9 8 4 8  . 3 5
9 8 4 4 . 2 3
9 7 9 2 . 8 3
9 6 7 3 . 2 5
9 6 5 0 . 8 6
9 5 3 7  . 3 3
9 4 2 L . 2 2
9 2 8 2 . 1 4
9 2 8 2  . 4 3
9 0 7 7  . 7 8
9 0 4 2  - 9 9
9 0 0 0 . 9 6
8 9 4 0 . 9 0
8 8 0 4 .  s L
8 7 L 4 . L 2

1 0 3 1 _ 2  . 4 8
L 0 1 s 8 .  L 6
r - 003s  . 82

9940 .23
9835  . 7s
97L9 .59
9680 .92
9536 .90
958L .  01
9479 .64
9475 .92

+0  . 14
-0 .18
-0 .29
-0 .56
- l _ .54
-0 .11
-0 .15
+0  . 03
+0 .03
+0 .02
+0  . 02
-0 .05
+0 .01 -
+0 .03
-0 .34
-0 .67
-0 .22
-0 .20
+0 .10
-0 .27
+0 .08
-1 .09
-0  . 46
+0 .04
+0 .  03
+0 .  0 l -
+0 .  01
+0 .03
+0  . 03
+0 .01
-0 .69
-0 .11
-0 .11_
+0 .  01
-0 .03
-0 .09
+0 .07
-0 .44
-0  . 44
-0 .73
-0 .22
+0 .23
+0 .09
+0  . l - 0
+0 .03

0 .0
+0 .02
+0  . 02
-0 .39
+0 .03
-0 .19
-0 .10
-0 .05
-0 .18
+0 .10
-0 .11
-0 .04
+O .13
-1 .48
-2 .72

1 _ 0 0 9 6 . 0 0  8 2 2 0
9942.46 8221-
9 8 9 7 . 6 4  8 2 2 2
9 8 7 5 . 5 2  E 2 2 3
9 7 0 3 . 8 3  8 2 2 4
9 6 L 4 . 2 6  8 2 2 5
9 4 7 0 . L 9  E , 2 2 6
95LL.20  E227
9 4 2 7  . 2 7  8 2 2 8
9 4 5 l . . 7 2  E 2 2 9
9 3 8 0 . 3 6  E 2 3 0
9 2 2 4 . 8 2  E 2 3 1 ,
9 0 2 4 . 9 L  E , 2 3 2
8 9 7 5 . 7 8  8 2 3 3

L 0 2 2 9 . 7 5  E 2 3 5
L O L L 4 . 9 9  F 2 3 6

9 9 9 4 . 5 5  8 2 3 7
9 9 4 6 . 4 0  F 2 3 8
9921, .45  8239
9 8 8 8 . 3 9  F 2 4 0
9 7 7 7  . 2 6  E 2 4 L
9 6 9 4 . 8 0  E , 2 4 2
9 5 8 5 . 1 _ 5  F , 2 4 3
9432.55  F ,245
9 2 2 2 . 3 2  8 2 4 6
9223.65  8247
9 2 0 L . 8 6  8 2 4 8
9 2 2 9 . 0 3  E 2 4 9
9 0 2 4 . 4 3  E 2 5 0
8 7 7 3 . 2 5  8 2 5 2

1_0286.  r_8  8253
to203.73  F ,254
l _ 0 0 6 1 . 1 2  E 2 5 5

9 9 4 9 . 2 7  8 2 5 6
9 8 4 8 . 3 2  8 2 5 7
9 8 4 4 . 1 - 4  E 2 5 8
9 7 9 2 . 9 0  8 2 5 9
9 6 7 2 . 8 1 ,  8 2 6 0
9 6 6 0 . 4 2  E 2 6 L
9 s 3 5 . 5 0  F , 2 6 2
9 4 2 I . O O  E , 2 6 3
9 2 8 2 . 3 7  8 2 6 4
9282.s2  8265
9 0 7 7  . 8 8  F , 2 6 6
9043.O2 F ,267
9 0 0 0 . 9 6  F , 2 6 8
8 9 4 0 . 9 2  E 2 6 9
8 8 0 4 .  s 3  8 2 7 0
8 7 L 3 . 7 3  E 2 7 L

l -0312 .51  E,272
LO157.97 F ,273
1 _ 0 0 3 5 . 7 2  F 2 7 4

9 9 4 0 . 1 8  E 2 7 5
9 8 3 5 . 5 7  F 2 7 6
9 7 L 9 . 6 9  8 2 7 7
9 5 8 0 . 8 1  E 2 7 8
9 6 3 5 . 8 6  E , 2 7 9
9 5 8 1 . 1 4  E 2 8 0
9 4 7 8 . L 6  E . 2 8 L
9 4 7 3 . 2 0  E 2 8 2



E283
8284
E2  85

-.E286
J8287

E288
8289
8290
E29L
8292
8293
E294
8295
8296
E,297
E2  9B
g299
E300
E3 0l-
E302
E3  03
E3  04
E3  05
E307
E3  08
E31,0
E31-L
E3L2
E3  13

lle: r+
vE3ls

8316
E3L7
E3  18
E3  19
E320
8321"
8322
F,323
E324
E,326
8327
8328
E329
E330
8331
E332
8333
E334
E335
8335
E337
E338
8339

^  E340
rE341_- E,342

E3  43
8344
E345

208s053  . 2
208s322 .0
2085586 .6
2086A09 .9
20863 r .0 .  L
20864 t2 .6
2  0868  9 l_  .  3
2A8709L .6
208L92L -7
2082L43 .5
2082372  .4
2082681_ .0
2082960 .6
2083269 .3
2083541_ .5
2083865 .3
20841_33  . 3
2084561 .9
2084887 .8
208s11_8  . 0
2085427 .3
2085665 .2
20862]-2.0
208670L .7
2086967  .2
208L962 .2
2082 r .01 .8
2082350 .5
2082673 .6
2082960 .0
2083344 .8
2083592  . 8
2083842 .5
2084L53 .7
2084431 .0
2084785 .9
208507L .4
208s50L .2
2085654  .4
2085932 .2
208652L .7
2087008 .0
2087095  . 5
208201_8.  L
2082LsL .L
2082373 .0
2082679  -L
2082994 . t
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4L91,L6.7
419r_s0 .9
41907 4  . '7
4 1 9 0 6 9 . 0
4 1 _ 9 0 8 1 _ . 6
4L91,07 .7
4 l - 8 8 1 8 . 5
4 L 8 7 6 7 . 5
4 1 8 8 3 1 . 8
4 l _ 8 7 9 5 . 8
4 t _ 8 7 8 5 . 0
4 1 8 8 0 5  . 6
4 ] -877L .5
4L8847 .2
4 1 _ 8 8  9 4  . 6
4 1 8 8 r _ 9  . 2

9 7 6 4 . 3 9
9 6 9 7  . 2 9
9 7 2 9 . 1 - 0
9 7 7 0 . 5 L
9 8 7 0 . 7 9
9 9 3 6 . 3 3
9 8 7 6 . 2 9
983s  .0s
9 8 0 2  . 9 1 _
9 8 3 4  . 0 7
9 9 5 9 . 3 L

1 0 1 _ 3 I  .  8 s
L 0 2 6 5 . 7 4
L 0 3 1 2 . 5 1 _
1 0 3 2 3  . 4 8
L 0 3 7 2 . 6 7
t 0 3 7 L  . 4 2
1 0 3 0 2  . 4 8
l - 0 L 7 4 . 9 6
L 0 0 3 0 . 9 6

9 9 8 2 . 9 0
9 9 6 0 . 7 L
9 9 1 9 .  0 8
9 9 0 9 . 2 r
9 8 4 3 . 3 0

- 0 .02
-0 .06

0 .0
-0  . 02

0 .0
0 .0
0 .0

-0 .03
+0  . 0L
+0 .06
+0 .02
+0 .04
+0 .  06
+O .02
+0  . 05
-0 .02
-0 .05
+0 .03
-0 .07

0 .0
0 .0

+0  . 0L
0 .0
0 .0
0 .0

9 7 6 4 . 3 7  E 4 7 5
9 6 9 7  . 2 3  8 4 7 6
9 7 2 9 . L 0  8 4 7 7
9 7 7 0 . 4 9  8 4 7 8
9 8 7 0 . 7 9  8 4 7 9
9 9 3 6 . 3 3  E 4 8 0
9 8 7 6 . 2 9  E 4 8 1
9 8 3 5 . 0 2  8 4 8 2
9 8 0 2 . 9 2  8 4 8 3
9 8 3 4 . l _ 3  8 4 8 4
9 9 6 9 . 3 3  E 4 8 5

l _ 0 1 _ 3 8 . 8 9  E . 4 8 6
L 0 2 6 5 . 8 0  8 4 8 7
a 0 3 1 2 . 5 3  E 4 8 8
t - 0 3 2 3  . 5 3  8 4 8 9
L 0 3 7 2 . 6 5  E 4 9 0
1 0 3 7 1 . 3 6  E 4 9 ] -
1 _ 0 3 0 2  . 5 1  8 4 9 2
L A L 7 4 . 8 9  8 4 9 3
L 0 0 3 0 . 9 6  8 4 9 4

9 9 8 2 . 9 0  8 4 9 5
9 9 6 0 . 7 2  8 4 9 6
9 9 1 9 . 0 8  8 4 9 7
9 9 0 9 . 2 L  E . 4 9 8
9 8 4 3  . 3 0  8 4 9 9



Olympus AeriaL sunreys, Inc.
Report for November 2, L999

FOR
GENWAL COAIJ COMPANY, INC.

EAST MOI.ITAIN SECTION 2 SUBSIDENCE

POINT
T501
T5 02
T5 03
T504
T505
T506
T507
T5  08
T509
T5l-0
T511
T5L2
T513
T5l_4
T515
T516
T517
T518

lrsrg
vr520

T52l.
T522
T523
T524
T525
T526
T527
T52  8
T529
T530
T531
T532
T533
T534
T535
T535
T537
T53  8
T539
T540
T54L
T542
T543

^T544
IT545-T54G

T547
T548
T549

EASTING
2 0 7 7 7 9 5 . 5
2 0 7 7 4 6 9 . 0
2 0 7 7 2 0 5  . 3
2 0 7 6 9 0 0 . 3
2 0 7 6 6 0 0 . r
2 0 7 6 5 4 9 . 5
2 0 7 6 9 A 6 . 9
2 0 7 7 2 2 3 . 1 ,
2 0 7 7 5 L 3 . 6
2 0 7 7 7 9 6 . 9
2 0 7 8 0 3 8 . 8
2 4 7 8 3 7 4  - L
2 4 7 8 7 5 2 . 8
2 0 7 9 0 2 8 . r
2 0 7 9 3 0 2 . 5
2 0 7 9 5 7 9 . 3
2 0 7 9 8 8 2 . 4
2 0 8 0 1 9 9 . 8
2 0 8 0 5 0 0 . 2
2 0 8 0 7 9 8 . 2
2 0 8 L 0 8 7 . 0
2 0 8 1 _ 4 0 0 . 0
2 0 8 1 _ 4 0 3 . 1
2 0 8 r _ 0 9 9 . 9
2 0 8 0 8 0 0  . 1
2 0 8 0 4 9 9 . 8
2 4 8 0 2 0 0  . 2
2 0 7 9 8 9 9 . 8
2 0 7 9 6 0 0 . 2
2 0 7 9 3 0 5 . 9
2 0 7 9 A 0 9 . 6
2 0 7 8 7 ] - 0 . 6
2 0 7 8 4 L 2  . 0
2 0 7 8 0 9 8 . 0
2 0 7 7 8 3 5 . 8
2 0 7 7 5 1 6 . 5
2 0 7 7 L 6 L . 2
2 0 7 6 8 7 4 . 3
2 0 7 6 5 5 2 . 6
2 0 7 6 5 9 7 . 9
2 0 7  6 9 0 L  . 4
2 0 7 7 L 9 t . 9
2 0 7 7 5 0 0 . 4
2 0 7 7 8 t 4 . 2
207 8L24 .4
2 0 7 8 4 0 2 . 8
2 0 7 8 9 7 L . 9
2 0 7 9 2 8 5 . 2
2 0 7 9 5 0 0 . 5

NORTHING
4 L 8 4 9 4  . 0
4 l _ 8 5 3 5  . 3
4 L 8 4 6 4  . 6
4 1 8 5 0 0 . 0
4 1 8 s 0 3  . 4
4 J . 8 2 4 L . 7
4 1 8 1 9 1 _ . 5
4 l _ 8 1 " 6 4  . 3
4 1 _ 8 2 3 3  . 3
4 1 8 1 _ 5 6  . 5
4 1 - 8 2 5 5  . 8
4t8257 .3
4L8244 -5
4 1 8 1 8 0  . 4
4 1 8 0 5 7 . 9
4 1 8 L 5 0 .  L
418L94.4
4L8t9L .7
4 1 8 2 0 0  . 0
4 1 8 1 9 5  . l _
4r82L0 .9
4 L 8 2 0 0 . 0
4 L 7 9 I 4 . L
4 1 7 9 0 0 . 0
4 1 7 9 0 0 .  0
4 1 7 9 0 0 . 0
4 1 7 9 0 0 . 1
4 L 7 8 9 9 . 8
4 L 7 9 0 0 . 2
4 L 7 9 2 t . 9
4 L 7 9 0 9 . 8
4r7 92]- .0
4 L 7 9 0 8 . 6
4 t 7 9 0 2 . 7
4 L 7 8 9 7  - 9
4 L 7 8 6 4 . 5
4 L 7 9 4 2 . 3
4 L 7 8 7 2 . 0
4 L 7 9 0 9 . 9
4r76] -2 . I
4L7567 .2
4 L 7 6 L 2 . 9
4 1 7 5 6 5  . l _
4 t 7 5 7  4  . 0
4 L 7 5 9 8  . 4
4]-7 6L4 .3
4 l - 7 6 0 8 . 2
4 L 7 5 6 7 . 8
4 r 7 6 0 0 . 3

1 9 9 5
ELEVATION

9 8 4 7 . 0 7
9 6 6 5 . 4 7
9 5 5 3  . 5 2
9 4 5 3 . 2 8
9 3 7 3 . 3 4
9 3 6 7  . 5 2
9 4 5 7  . 5 9
9 5 6 5  . 9 7
9 7 3 3  . 8 5
9 8 8 0 . 5 6
9 9 4 2 . 4 2

L O l . 6 7  - 0 2
L 0 3 4 6 . 6 2
10447 .1 ,7
l _ 0 5 4 5 . 9 4
L 0 5 7 8 . 7 7
l _ 0 5 5 7 . 6 9
10sr_8 .39
1 4 4 5 7  . 5 2
1 0 4 2 0  . 4 6
1 0 4 1 1 . 7 8
1 0 3 6 5 . 0 0
l - 0 3 1 6 . 1 7
l _ 0 3 8 4 . 6 4
1 _ 0 4 4 5  . 9 9
r_0s03 .3s
L0548  . 53
10s83 .83
10597 .70
10538 .30
r -043 r - . 88
L03L2  . 88
1_0179 .98
L002s .2 '7

9907  . 26
973 l . . 72
9550  . 98
9450 .38
9375 .25
9383  .  sB
946L .  08
9584  . 54
9693  . 02
9813  . 82
9978 .50

L0L52 .23
l_041_2  .85
1o52L .26
L05 l -0 .62

L999
DIFFERENCE

+0 .03
+0 .05
+0 .  05
+0 .05
+0 .03
+0 .05
+0 .02
+0  . 04
+0 .03

0 .0
+0  . l - 5
+0 .15
+0  . l - 3
+0  . 05
-0 .41
+1 .1 - l -
+0 .02
+0 .03
+0 .01 -
-0 .01 -
-0 .L5
-0 .33
-0 .14
-0 .22
-0 .02
+0 .02
-0 .10
+0 .02
+0 .15
+0 .02
-0 .25
+O .1 "2
+0  . l - 3
+0  . 1 -4
+0 .  02
+0 .01
+0  . 04
+0 .03
+0 .04
+0 .  03
+0 .01
+0  . 03
+0  . 01 -

0 .0
+0  . 13
+0 .1 -0
-0 .69
-0 .36
-0 .29

STUDY

L999
ELEVATION

9 8 4 7  . L 0
9 6 6 5 . 5 2
9 5 5 3  . 5 7
9 4 5 3 . 3 4
9 3 7 3 . 3 7
9 3 6 7  . 5 7
9 4 5 7  . 6 L
9 5 5 6 .  0 1
9 7 3 3  . 8 8
9 8 8 0  . 5 5
9 9 4 2 . 5 8

l .01-67  .L7
1 0 3 4 5 . 7 5
L 0 4 4 7  . 2 2
1 0 5 4 s  . 5 3
1 0 5 7 9 . 8 8
1 0 5 5 7  . 7 L
1 0 5 1 _ 8  . 4 2
1 0 4 5 7  . 5 3
L0420 .45
1 0 4 1 1 . 6 3
L A 3 6 4  . 6 7
r - 0 3 1 5 . 0 3
L 0 3 8 4  . 4 2
L 0 4 4 5 . 9 7
1 0 5 0 3  . 3 7
t - 0 5 4 8  . 4 3
1 - 0 5 8 3  . 8 5
l _ 0 5 9 7 . 8 5
r - 0 5 3 8  . 3 2
1  0 4 3 1 . 6 3
l _ 0 3 L 3 . 0 0
1 0 1 _ 8 0 . 1 1
L4025 .41 ,

9 9 0 7  . 2 8
9 7 3 1 . 7 3
9 5 5 1 . 0 2
9 4 5 0  . 4 1
9 3 7 5 . 2 9
9 3 8 3 . 5 1
9 4 6 t . 0 9
9 5 8 4  . 6 7
9 5 9 3  . 0 3
9 8 1 3  . 8 2
9 9 7 8 . 6 3

1 _ 0 1 5 2  . 3 3
L O 4 t 2 . L 6
1 0 5 2 0 . 9 0
1 0 5 1 0  . 3 3

POINI
T50l_
T502
T503
T504
T505
T505
T507
T508
T509
Ts10
T51_l_
T5L2
T513
T514
T5l_5
T516
T5l-7
T5L8
T519
T520
T52I
T522
T523
T524
T525
T526
T527
T52B
T529
T53  0
T531
T532
T533
T534
T535
T536
T537
T538
T53 9
T540
T541_
T542
T543
T544
T545
T546
T547
T548
T549



T550
T551
T552

-,T553
!|rfss4

T 5 5 5
T555
T 5 5 7
T 5 5 8
T 5 5 9
Ts60
T561
T562
T563
T564
T555
T556
T567
T558
T569
T570
T57L
T572
T573
T574
T575
T57 6
T577
T578

I tszg
-  T580

T581
T582
T583
T584
T5  85
T586
T587
T588
T589
T590
T59L
T592
T593
T594
T595
T596
T597
T598
T599
T600
T601
T602
T603

^r. T604
! t  r6os

T606
T6  07
T608
T609

4 4 7 6 0 1 - . 6
4 L 7 5 0 0 . 2
4 1 7 6 0 0  . 0
4 r 7 6 0 0  . 1
4 L 7 5 9 9 . 9
4 ] - 7 6 3 0 . 3
4 4 7 3 2 4 .  O
4 1 7 3 1 3  . 8
4 L 7 2 9 9 . 9
4 L 7 3  0 0 . 0
41"7299.9
4 L 7 3 0 0 . 0
4 t 7 2 9 2 . 3
4J ,7278.7
4 1 7 3 0 0 . 0
4 1 7 3 0 0 . 0
4 L 7 3 5 9 . 1
4 t 7 3 9 6 . t
4 L 7 2 6 9 . 2
4 ] . . 7 3 0 0 . 0
4173L4.6
4L7 021 .0
4 L 7 0 0 3 . 8
4 1 6 9 5 0 . 6
4 1 7 0 0 8 . 1
4 t6983.7
4L6982 . O
4 1 6 9 5 6  . 5
4 L 7 0 L 3 . 2
4 L 7 0 0 7 . 6
4 1 7 0 0 8 . 1
4 1 6 9 8 7 . 6
44697 6 .0
4 L 6 9 9 9 . 9
4 L 7 0 0 B  . 5
416999 .4
4 L 7 0 2 5 . 7
4 L 7 0 2 4 . 3
4 L 6 6 9 9 . 9
4 L 5 6 9 9 . 9
4 1 6 7  0 6 . 0
4 ] -6706.2
4 L 6 6 9 9 . 9
4 L 6 7 2 2 . 9
4L6698 .4
4 L 6 6 9 9 . 7
4 L 6 7 2 4 . 2
4 L 6 7 0 3 . 6
4 t 6 7 L 4 . 3
4L6697 .5
4 r " 5 5 9 0  . 9
4 1 6 7 L 4 . 3
4 L 6 7 3 0 . 0
4 l _ 6 6 5 0 . 4
4 t 6 6 9 3 . 5
4 l _ 6 3 9 9 . 3
4 t6444.8
4 L 6 4 2 0 . 3
4 1 6 4 1 5  . 8
4 l - 5 4 0 0 . 5

1 _ 0 5 9 8 . 7 9
10s6s  .15
1 0 5 1 7 . l - 4
] - 0 4 5 4 . 2 4
1 0 3 8 8  . 5 9
t - 0 3  0 5  .  5 8
1 _ 0 3 7 6 . 9 6
1 _ 0 4 3 7  . 5 3
L O 4 9 4 . L 2
1 , 0 5 4 4 . 7 9
1 _ 0 s 8 8  . 1 3
1 0 6 2 0 . 5 4
L O 6 2 3  . 4 9
1 0 5 3 3  . 8 8
L 0 4 3 7  . 8 5
1 - 0 3 2 6 . 7 5
t 0 t 2 7  . 5 1 ,

9 8 9 7  . 5 1 -
9 5 9 3 . 9 8
9 4 6 7 . 4 2
9 3 8 1 . 6 s
9 3 6 8 . 9 9
9 4 7 0 . 2 0
9 6 8 9 . 8 0
9 7 8 3 . 0 7
9 9 6 8 . 7 7

1 0 0 6 9  . 3 s
l . 4 2 ] - 5 . 2 3
1 0 3 1 - 2  . 5 8
L 4 4 5 4 . 6 4
] -0567 .22
l - 0 6 3 9 . 9 2
t - 0 6 5 7  . 0 9
L 0 6 2 7 . 6 1
r_0s84 .05
L0s42 .63
L 0 4 9 8  . 3 4
L 0 4 4 9  . 4 5
1 0 5 2 5  . 8 8
1 0 5 s 9 . 1 6
L 0 5 9 0 . 0 2
L 0 6 2 9 . 0 9
L 0 6 5 5  . 4 9
L 0 5 6 5 . 0 5
L 0 5 8 7 . 4 2
L 0 4 6 7  . 1 6
L 0 3 5 5  . 8 7
L 0 2 0 3 . 7 9
1 0 0 5 8  . 6 4

9 9 3 9 . 3 6
9 8 4 7  . 8 0
9 7 7 3 . 6 0
9 6 5 5  .  L 0
9 4 5 7  . 5 1
9 3 6 7 . 0 3
9 3 7 2 . 5 L
9 4 7 6 . 9 7
9ss3  .38
9 6 4 6 . 3 0
9 7 3 9 . 5 2

- 0 .10
+0 .L0
-0 .1 -8
-0 .05
-0 .02
-0 .12
+0 .04
-0 .06
-0 .1 -3
-0 .17
+Q.L2
+0 .L8
+0 .L2
+0  . 02
+0 .08
-0 .52
+0 .03
+0 .  02
+0  . 03
+0 .02
-0  . 20
-0 .51

0 .0
0 .0

-0 .11 -
-0 .02
+0 .03
+0  . 03
-0 .2L
+A .29
+0  . l - 4
+0 .20
+0  . 05
+0 .25
-0 .L2
0 .0
0 .0

+0  . 03
+0 .05
-0 .14
-0 .L2
-0 .06
+0 .07
-0 .60
+0 .  09
-0 .01_
+0  . 06
-0 .20
-0 .06
+0 .02
+0 .01
+0  . 01
-0 .02
-0 .02
-0 .02
-0 .01
-0 .02
-0 .01_
-0 .22
+0  . 03

r -0s98 .69
L0s6s .26
r_05r -5 .96
t 0 4 5 4 . L 9
1 0 3 8 8 . 6 7
1 0 3 0 5  . 4 6
1 0 3 7 7 . 0 0
L 0 4 3 7  . 5 7
1 4 4 9 3 . 9 9
L 0 5 4 4 . 5 2
r - 0 5 8 8  . 2 5
t 0 6 2 0 . 8 2
a 0 5 2 3 . 6 L
1 _ 0 s 3 3  . 9 0
1a437 .93
1 - 0 3 2 6 . 2 3
I 0 L 2 7 . 5 4

9 8 9 7  . 5 3
9 5 9 4  . 0 L
9 4 6 7 . 4 4
9 3 8 1 - . 4 5
9 3 6 8 . 4 8
9 4 7 0 . 2 0
9 6 8 9 . 8 0
9 7 8 2 . 9 6
9 9 6 8 . 7 5

r _ 0 0 6 9 . 3 8
1-02L5.26
L 0 3 L 2 . 3 7
1 0 4 5 4 .  9 3
1 0 s 6 7  . 3 6
L 0 6 4 0 . L 2
L 0 6 5 7 . 1 4
L 0 6 2 7  . 8 6
1 0 5 8 3  . 9 4
L 0 5 4 2 . 6 3
L 0 4 9 8  . 3 4
] - 0 4 4 9 . 4 8
L 0 s 2 6 . 9 3
1 0 5 5  9  . 0 2
r - 0 5 8 9 . 9 0
L 0 6 2 9 . 0 3
L 0 5 6 s  . 5 6
L 0 6 6 4  . 4 5
t - 0 5 8 7 . 5 1
L 0 4 6 7  . L 5
1 - 0 3 5 s  . 9 3
L 0 2 0 3  . 5 9
r -0068 .  s8

9 9 3 9 . 3 8
9 8 4 7  . 8 L
9 7 7 3 . 6 L
9 6 6 s  . 0 8
9 4 6 7 . 4 9
9 3 6 7 . 0 L
9 3 7 2 . 6 0
9 4 7 6 . 9 5
9 5 5 3 . 3 7
9 6 4 6 . 0 8
9 7 3 9 . 5 5

T 5 5 0
T 5 5 L
T552
T 5 5 3
T 5 5 4
T 5 5 5
T 5 5 5
T 5 5 7
T 5 5 8
T 5 5 9
T 5 6 0
T 5 6 1
T552
T 5 6 3
T 5 6 4
T 5 5 5
T566
1567
T 5 6 8
T 5 6 9
T 5 7 0
T 5 7 1
T572
T 5 7 3
T57 4
T575
T57 6
t577
T 5 7 8
1 5 7 9
T 5 8 0
T 5 8 1
T 5 8 2
T 5 8 3
T 5 8 4
T 5 8 5
T 5 8 6
T 5 8 7
Ts88
T589
T590
T59l -
T592
T593
T594
T595
T596
T597
T598
t599
T600
T601
T602
T603
T604
T605
T606
T607
T608
T609

2079885  .  B
2080200 .2
2080499 .9
2080799 .7
208 r - r_00 .0
2081_385 .9
208t403 .6
208L083  . 9
2080799 .8
2080500 .0
2080200 . r-
2079944 .L
20796LL .7
207  927  4  . 9
2079000 .1
2078699 .7
2078349 .4
2077947  . 3
2077LL9 .3
2076900 .4
2076587  .9
207  6589  .9
2076902 .2
207727  4  . 0
2077453 .L
207783 l . . 5
2078106 .4
2078453  .4
2078672 .2
2079053 .0
207932L .0
2079620 .2
2079852 .9
2080200  .5
2080494 .L
2080800 .7
208 r_063  . 4
2081-41_ l_ .9
2081399 .8
2081_1_00  .  s
2080798 .9
2084496  .4
2080199 .9
2079899 .3
2479s99 .2
207  9301  . 2
2079004 .2
2078680 .8
2A78404 .8
2078099 .7
2077799 .7
2077  498  . 3
2077228 .L
2076883 .0
20766L5 .7
2076600 .5
2A769L0 .8
2077L84 .9
2077520 .9
2077830 .6



T61_0
T61_1
T6L2
T6l_3
T6L4
T61_5
T616
T6L7
T61_8
T5t_9
T620
T62 l
T622
T623
T624
T625
T626
t527
T628
T529
T530
T631_
T632
T633
T634
T535
T636
T637
T63  I
T53  9
T640
T64l -
T642
T643
T644
T645
T646
1547
T548
T649
T550
T651
T652
T653
T654
T555
T656
T657
T658
T559
T560
T56l_
T652
T563
T564
T555
T666
T667
T668
T669

207B tL7  . 3
2078392  .4
207870L .0
20790L7  .3
2079304 .6
2079598  . 4
2079958 .0
2080230 . l _
208A479 .9
2080829  . 9
208LL02 .7
2  0BL3  90  . 2
20B l_680 .6
208L4LL .1
2081_092 .8
20807  6L  . 4
2080488 .4
208008s .9
2079934 .s
24796L0 .6
2079328  -0
20790L5 . r
207877  4  . 3
207854 t .3
20772 t7 .6
207 6944 .  O
2076548 .4
207  6599  . 9
207  692L  .7
2077L92 .5
2077482 .8
2077756 .L
2078039 . l _
2078372 .7
2078740 .6
2A790L6 .A
2079338 .2
2079629 .6
2079925 .6
2080233 .1
2080499 .8
2080773 .5
20811_00 .2
2081_375 .5
208L7L3.2
208L64L .7
208L41_1_ .0
2081092  . 5
2080799 .9
2080503  . 4
208AL94 .7
20799L I  -9
207  9502  .6
2079306 .6
20 '18980 .4
20787L3 .7
20784A7 .A
2078096 .8
2077826 .2
2077530 .  B

4 1 6 4 1 - 8  . 0
4t641-5.6
416398 .8
41-6465.8
4L5397 .2
4 1 5 4 0 1 _ . 5
4 l _ 6 4 1 1 . 8
4L6437 .7
4L6439 -3
4 1 6 4 0 5 . 0
4 r 6 4 t 4 . 2
4 1 5 4 1 0  . 8
4 1 , 6 L 2 4 . 5
4 l _ 5 1 9 5 . 1 _
4 L 6 0 9 7 . 0
4 L 6 t 0 4 . 9
4 1 6 1 0 5  . 8
4 1 6 L 3 3  . 5
4 1 6 1 1 _ 8  . 5
4 1 6 0 9 8  . 1 _
4 1 6 1 0 9 . 5
4 1 6 0 9 9 . 7
4 1 _ 5 0 3 6 . 1
4]-61,17 .5
4 1 6 A 0 3 . 2
416L02 .0
4 L 6 T L 7  . L
4 t 5 7 9 9 . 9
4 1 5 8 3 1 . 5
4 1 5 8 1 _ 0 .  t _
4]-57 44 .8
4 1 5 8 0 4  . 1
4L5757 .8
4 4 5 7  4 6  . L
4 ] -5797 .5
4L5823 .5
4 1 5 8 L 0 . 6
4 L 5 7 8 7 . 4
4 1 5 8 3 8  . 7
4 1 5 8  0 4 . 4
4 1 5 8 0 3  . 6
4 1 5 8 1 7 .  9
4 L 5 7 7 4 . 7
4L5802 -4
4 1 5 8 6 8  . l _
4 1 5 3 7 8  . 5
4 1 5 5 0 3  . 0
4 1 5 5 0 1 . 8
4 1 5 4 9 9 . 9
4 1 5 5 0 1 . 5
4L5487 .9
4 1 5 4 9 6  . 0
4155L7.4
4 t 5 4 9 9 . 0
4 1 5 5 0 9 . 6
4 t5496 .6
4L5529.6
41-5534 .9
4 1 5 5 8 1 .  s
4 1 5 4 6 9 . 8

9 8 4 9 . 0 8
9 9 7 3 . 2 5

1 0 1 _ r _ 5  . 2 L
] - 0 2 7 5 . 6 5
a A 4 2 9 . 5 6
L 0 5 7 L . L 2
1 0 6 8 5 . 5 8
L O 6 9 4 . 9 2
L 0 6 7 t . 6 9
1 0 5 3  9  . 2 6
r - 0 6 0 5 . 4 8
L 0 5 7 1  . 9 8
L 0 4 3 4 . 6 2
l _ 0 5 9 7  .  9 8
r _ 0 6 5 7  . 6 0
1 0 6 9 0 . 3 6
1 0 7 L 3  . 3 3
L O 7  4 2  . 8 6
t o 7  0 2  . 4 7
i _ 0 5 7 0  . 0 2
1 0 4 3 9 . 9 7
1 0 3 0 3 . 8 8
1 0 2 1 _ 0 .  0 7
1 0 0 6 0 . 3 r -

9 6 6 9 . 7 5
9 5 5 2  .  L 3
9 3 3 0 . 3 5
9 3 4 I . 4 3
9 5 2 9  . 8 6
9 6 7 1 .  0 0
9 8 3 1 . 8 4
9 8 7 9 . I 2

r - 0 0 0 1 . 5 3
1 0 1 1 9 . 5 4
l . 0 2 6 0  . 9 7
L 4 3 4 3 . 2 3
L 0 4 3 6 . 7 6
1 _ 0 5 3 5  . 5 5
1 0 6 5 9 . 2 8
l . 0 7 3 7  . 7 8
L 0 7 2 4 . 8 5
1 0 7 1 _ 2 . 0 1 _
l _ 0 6 7 9 . 8 8
t 0 6 3 7  . 7 3
1 0 3 9 5  -  5 6
L o s 6 9 . 2 6
1 0 5 3  6  . 2 6
1 0 6 9 6 . s 7
t 0 7 L 2 . 5 2
1 0 7 0 9 . 5 4
1_0553 .  r_2
1 0 5 0 0  . 4 7
1 0 4 7 L . 2 0
1 0 3 2 6  . 1 1
t _ 0 2 0 3  . 4 8
r_0 r -30 .91
L 4 0 2 7 . 6 L

9 9 5 7  . 4 0
9 9 3 3 . 9 3
9 8 4 0 . 1 8

+0 .03
+0 .03
+0 .04
-0 .09
+0 .04
+0  . 10
+0 .04
-0 .57
-0 .1 -8
-0 . r - 0
-0 .L2
-0 .13
+0 .02
+4 .02
-0 .04
-0 .05
-0 .20
-0 .1_4
-0 .20
-4 .L7
-0 .07
+0 .02
-0 .1_0
+0 .03
-0 .01
+0 .  05
+0 .05
+0  . 05
+0 .05
-0 .45
-0 .29
+0 .05
+0  . 04
+0 .03
+0 .03
-0 .08
-0  . 31
-0 .45
-0 .33
+o  . 02
+0 .19
+0 .L9
-0 .02
+0  . 01
+0 .02
+0 .02
+0 .  01
+0  . 01 -
+0 .15
+0  . 15
-0 .36
-0 .09
+0  . 13
+0  . 14
-o  . 46

0 .0
-0 .02
-0 .32
-0 .32
+0 .01

9 8 4 9 .  L l _
9 9 7 3 . 2 8

L 0 L L 6 . 2 5
L 0 2 7 5 . 5 6
] . 0 4 2 9 . 6 0
l . 0 5 7 l . . 2 2
1 , 0 6 8 5 . 7 2
1 _ 0 6 9 4  . 3 5
r - 0 6 7 1 _  . 5 1
L 0 6 3  9  . L 6
1 0 5 0 5  . 3 5
L 0 s 7 1 . 8 5
I 0 4 3 4 . 6 4
1 0 5 9 8  . 0 0
1 0 6 5 7 .  s 5
1 - 0 6 9 0 . 3 0
l _ 0 7 1 _ 3  . 1 - 3
t 0 7 4 2 . 7 2
t o 1 0 2 . 2 7
1 0 5 6 9 . 8 5
1 0 4 3  9  .  9 0
1 0 3 0 3 . 9 0
1 0 2 0 9 . 9 7
r _ 0 0 6 0  . 3 4

9 6 6 9 . 7 4
9 5 5 2 . L 9
9 3 3  0  .  4 1 _
9 3 4 L  . 4 8
9 5 2 9  . 9 L
9 6 7 0 . 5 5
983r - .5s
987 9  .1 ,7

1 0 0 0 1 . 5 7
1 0 1 1 9 . 5 7
L 0 2 5 1 . 0 0
1 _ 0 3 4 3  . 1 5
l - 0 4 3  6  . 4 5
l - 0 5 3 s . 2 L
r -06s8 .9s
L 0 7 3 7  . 8 0
L0725 .  04
L 0 7 L 2 . 2 0
L 0 6 7 9 . 8 5
L 0 5 3 7 . 7 4
r_03 9s .  58
1 , 0 5 5 9 . 2 8
L 0 6 3 6 . 2 7
r - 0 6 9 6  . 5 8
L 0 7 L 2 . 6 8
L 0 7 0 9 . 6 9
L 0 6 5 2 . 7 6
1 0 5 0 0 . 3 8
1 0 4 7 1  . 3 3
L 0 3 2 6 . 2 5
L0203 .  02
1 0 r _ 3  0  .  9 1
L 0 0 2 7  . 5 9

9 9 5 7 . 0 8
9 9 3 3  . 6 r
9 8 4 0 . 1 9

T610
T511
T6L2
T613
T6L4
T6L5
T6L6
T6L7
T6L8
T6L9
T620
T52L
T622
T623
T624
T525
T626
T627
T628
T629
T630
T531
T632
T533
T634
T535
T636
T637
T538
T639
T640
T64T
T642
T643
T644
T645
T546
T647
T648
T549
T550
T551
T652
T653
T654
T555
T556
T657
T558
T659
T660
T651
T662
T563
T664
T655
T666
T667
T568
T669



T67 0
T 6 7 L
T672

^T673
-167 4-T675

T67 6
T677
T 6 7 8
T67 9
T 5 8  0
T 6 8 1
T682
T 6 8 3
T 6 8 4
T 6 B 5
T 6 8 6
t687
T 6 8 8
T 6 8 9
T 6 9 0
T69L
T692
T 6  9 3
T694
T 6 9 5
T696
T697
T 5 9 8

1T699
vT700

T70 l -
T7  02
T 7  0 3
T 7  0 4
T 7  0 5
T 7 0 6
T707
T 7 0 8
T 7  0 9
T 7 1 0
T7l_1
T7L2
T7L3
T 7 L 4
T 7 L 5
T 7 1 5
T 7 1 7
T718
T71,9
T 7 2 A
T 7 2 I
T 7 2 2
T723

^  T 7 2 4
- T 7 2 s
-  t l 2 6

T727
T728
T729

2077L48 .7
2075923 .5
207 6s82 -5
2076600 .5
20769L4 .5
2077202 .2
2077720 .6
2078088 .8
20784L5 .6
207872L .4
2078972 .4
2479337 .0
2079607  .4
20799]-L.1
20801 -s9 .  L
2080507 .4
2080757 .8
2081128 .5
2081388 .6
208 r -698 .0
2A8L684 -2
208L427 .8
208L1L1_ .9
2480792 .L
20805L9 .8
2080222 .5
207 990]-  .7
20796L8 .7
2079327 .2
2479035 .7
2078774 .0
2078391- .1 -
2078 r .09 .3
2077820 .5
2077500  . 2
2077L99 .9
2076956  . 4
2076585 .  0
2076583 .5
2076880 .L
2079A48 .9
2079340 .2
2079581 .7
2079880 .1
208021_0 .6
2080429 .7
2080822 . t
2081_09 r - . 0
208L425.L
208L663.7
248L69L.2
2081477 .2
208L t - t_3  .8
2A80797  . L
2080531 .1
2080245  .4
2079908  . 4
2079608  . 4
207938L .3
2079016 .2

4 1 s 5 5 5  . 5
4L5497 .3
4 l - 5 4 9 0 . 4
4 t5200 .1
4L52L3.9
4 1 5 2 0 3  . l _
4 1 5 2 3 5 . 0
4L5225.2
4 1 s 1 8 9 . 3
4L52]-L.7
4 ] -5240. t
4 : l ' 5L92.3
4L5205 .5
4L5225.L
4 1 5 1 _ 8 4 . 9
4 . 1 5 2 0 5 . 7
4 t 5 2 I 4 . 4
4L5t98 .2
4L52L5 -7
4L52]-0.7
4 L 4 8 9 6  . 5
4 1 4 9 0 3  . 0
4L4924 .4
4 1 4 8 9 7 . 0
4L49t3 .6
4 t 4 8 9 0 . 9
4 1 4 8 7 6 . 9
4 L 4 9 0 L . L
4 1 - 4 9 3 5 . 8
4 L 4 9 2 6 . 5
4 1 5 0 0 8 . 3
4 L 4 9 0 6  . 6
4 1 4 9 0 1 _ . 0
4 L 4 8 9 5 . 9
4 1 _ 4 9 0 0 . l _
4 t _ 4 9 0 0 . 0
4 L 4 9 4 6  . 9
4 1 4 8 9 3  . 1
4L459t .7
4 L 4 6 7 9 . 2
4L4682.2
414567 .0
4 L 4 5 7 5 . 5
4 L 4 5 7 9 . L
4 l _ 4 6 5 8 . 8
4 L 4 6 2 t . 8
4L450L.7
4L4636 .4
4L4594 .0
4 1 4 5 9 3  . 0
4L4296.3
41,4259.2
4L4297 .3
4 ] -4273.6
4L4329.2
4 1 4 3 L 1 . 5
4L432L.6
4 L 4 3 0 6 . 0
4 1 4 3 4 0  . 1
4L44r2  .9

9 6 4 6 . 9 4
9 s 2 8  .  L 0
9 3 2 s . 8 9
9 3 1 1 . 3 L
9 5 2 5  . 0 2
9 6 5 5  . 8 4
9 7 7 9 . L O
9 8 L 7  . 2 9
9 8 8 1 _ . l _ 8
9 9 9 0  . 4 0

1 0 r - 0 0 .  9 0
L A 2 7  4  . 8 3
L 0 3 9 7  . 5 6
1 0 5 2 5  . 9 9
1 0 5 8 7 .  L 4
l _ 0 6 8 3  . 0 6
t 0 7 0 2  . 4 7
L 4 6 4 4 . 7 8
t - 0 6 0 5  . 0 7
l _ 0 5 5 3  . 4 6
L 0 4 7 8 . 3 2
1 0 4 8 4  . 4 5
L 0 5 5 3  . 2 1 _
r _ 0 5 ' 1 5 . 3 0
L O 5 8 3 . 5 7
1 0 5 7 5 . 6 9
L 0 4 6 1 . 6 1
l _ 0 3 3 5  . 3 s
L 0 2 3 4 . 9 0
1 _ 0 1 _ 0 1 - .  0 5

9 9 3 9 . 2 2
9 7 3 9 . 6 2
9 6 7 9 . 2 L
9 6 0 0 . 9 3
9 5 3 7 . 4 6
9 5 0 ] -  . 6 2
9 4 9 7 . 6 8
9 2 7 0 . 5 4
9 2 8 0  . 5 3
9 3 0 8 . 8 9

L 0 4 o 6 . 2 2
1 _ 0 1 _ 8 7  . 5 6
L O 2 9 8 . 5 6
L 0 4 4 2 . 8 4
L 0 5 7 4 . 5 5
L 0 6 2 L . 9 4
L 0 4 7 8  . 9 1
1 _ 0 4 3 6 . 0 0
r _ 0 3 3 3  . 7 9
1 0 3 3 0 .  L r -
L 0 t - 8 3  . 5 9
1 0 1 _ 5 9 . 7 3
L O 2 7  I  . 5 7
1 0 3 6 4 . 6 0
1 , 0 4 7 7 . 6 4
r - 0 5 8 9 . 5 6
t - 0 4 5 6  . 9 1 _
1  0 3 3 2  . 4 2
L 0 2 3 2 . 8 t
t - 0 0 7 8 . 2 8

9646 .93
9528 .L !
932s .89
931-L.32
9525  .02
96ss  . 83
9737  . 24
981-7 .21-
9881 .  L8
9994  . 40

r_01_00 .  9 r_
L0274 .74
L03  97  .  59
L0526  . 03
r_0s86 .99
l . 0682 .99
to102 .52
1_0644  . 80
10505 .09
10553  . 47
L0478  . 35
L0484  .46
L0553 .22
105Ls .35
L0683 .29
L0575  . 59
t -0451 .6L
r -0335  . 33
L0234 .90
t_0101_ .  04

9939 .20
9739 .52
9679 .2L
9500 .93
9537 .45
950 l - . 79
9497 .68
9270 .55
9280 .54
9308 .90

10006 .20
101_87  . 66
ro298 .55
L0442 .83
l . 057  4  . 64
to62L  . 95
L0478 .89
r_043  6  . 02
t -0333  . 82
L0330 . l - 4
L0 l_83  . 7L
t_01 -5  9  .77
L0278 .70
10354 .58
L0477 .6L
l - 0589 .55
1 -0457  . 10
1_0332  . 40
10232 .78
10064 .38

T670
T67L
T 6 7 2
7673
T67 4
T 6 7 5
T676 indef obj
T677
T678
T 6 7 9
T 6 8 0
T 6 8 L
T682
T 5 8 3
T 6 8 4
T 6 8 5
T 6 8 6
T687
T 5 8 8
T 6 8 9
T 5 9 0
T 6 9 1
T692
T693
T594
T 5 9 5
T696
T597
T 6 9 8
T 6 9 9
T 7 0 0
T70 l_
7702
T 7 0 3
T 7 0 4
T 7 0 5
T 7 0 6
T 7  0 7
T 7 0 8
T 7  0 9
T 7 1 0
T T l . l
T7L2
T 7 1 3
T 7 L 4
T7L5
T 7 L 6
T 7 L 7
T7l-8
T7: j9
T720
T 7 2 l
T 7 2 2
T723
T 7 2 4
T725
t726
T 7 2 7
T728
T729 indef obj

- 0 .01
+0 .01 -

0 .0
+0  . 01

0 .0
-0 .01

-4L .86
-0 .08

0 .0
0 .0

+0 .  01
-0 .09
+0 .03
+0  . 04
-0 .L5
-0 .07
+0  . 05
+0 .  02
+0  . 02
+0 .01 -
+0 .03
+0 .  0L
+0  . 0L
+0 .  05
-0 .38
-0 .10

0 .0
-0 .02

0 .0
-0 .01_
-0 .02
0 .0
0 .0
0 .0

-0 .01 -
+0  . 1 -7

0 .0
+0 .  01
+0 .01
+0  . 01 -
-0 .02

0 .0
0 .0

-0 .0L
-0 .01 -
+0 .  0 l -
- 0  . 02
+0 .02
+0 .03
+0 .  03
+0  . 02
+0 .  04
+0 .03
-0  . 42
-0 .03
-0 .01
+0  . l - 9
-0  . 02
-0 .03

- t _3 .90



T73 0
T73L
T732

^  T733
-T734
- tz3s

T736
7737
T 7 3 8
T 7 3 9
T 7  4 0
T 7  4 L
T742
T743
T7 44
T 7  4 5
T 7  4 6
T 7  4 7
T748
T 7  4 9
T 7 5 0
T 7 5 1
T752
T 7 5 3
T754
T755
T755
T757
T 7 5 8

-,T759
-tr750

T 7 6 l
T762
T 7  6 3
T 7 5 4
T 7  6 5
T7 66
T767
T7 68
T 7  6 9
T77 0
T', |71
T 7 7 2
T773
T77 4
T 7 7 5
T77 6
T 7 7 7
T 7 7 8
T 7 7 9
T 7 8 0
T 7 8 1
T782
T 7 8 3

_  T 7 8 4
I T 7 8 5
V rzge

T787
T78B
T789

2 0 7 7 3 6 9 . 4
2 0 7 7 2 4 6 . 7
2 0 7 6 9 l . 9 . 2
2 0 7  6 6 0 L  . 7
2 0 7 6 5 6 8 . 9
2 0 7 6 8 5 7 . 4
2 0 7 7 2 3 7  . 8
2 0 7 7 5 5 L . 7
2 0 7 7 7 8 5 . 7
2 0 7 8 9 7 8  . 4
2 0 7 9 4 0 9 . 5
2 0 7 9 6 0 0 . 3
2 0 7 9 8 7 4 . 1 -
2 0 8 0 1 _ 1 0 . 1
2 0 8 0 4 8 3 . 9
2 0 8 0 7  9 2  . 4
208LL55.2
2 0 8 1 - 4 0 5 . 7
2 0 8 1 5 8 0 . 6
2 0 8 1 _ 0 3 7 . 0
2 0 8 0 7 6 0 . 4
2 0 8 0 4 8 9 . 5
2 0 8 0 1 9 4 . 3
2 0 7 9 9 2 4 . 9
2 0 7 9 5 3 8 . 2
2 0 7 9 L 8 2 . 3
2 0 7 8 5 8 L . 8
2 0 7 8 3 9 6 . 9
2078] -L4 .6
2 4 7 7 8 A 4 . 6
2 0 7 7 5 2 3 . 2
2 0 7 7 2 0 i - . 6
2 0 7 6 9 L 2 . 7
2 0 7 6 5 9 2 . 6
2 0 7 6 5 7 2 . 3
2 4 7  5 9 0 0  .  7
2 0 7 7 2 L 6 . 5
2 0 7 7 4 9 2 . 0
2 0 7 7 8 5 3 . 9
2 0 7 8 0 9 9 . 5
2 0 7 8 3 9 6 . 2
2 0 7 8 6 8 L . 0
2 0 7 8 9 3 5 . 4
207 9302 .4
2 0 7 9 6 A 7  . 3
2 0 7 9 9 L 6 . 5
2 0 8 0 2 0 6 . 9
2 0 8 0 5 0 7 , 7
2 0 8 0 7 9 r . . 0
2 0 8 L 0 5 9 . 2
2 0 8 L 4 0 0 . 0
208] -7  03  .4
2 0 8 L 6  0 6  . 2
2 0 8 1 3  0 6  . 2
2 0 8 1 _ 0 7 1 - . 8
2 0 8 0 7 9 0 . 2
2 0 8 0 5 4 1 . 6
2 4 8 0 2 0 2 . 5
2 0 7 9 9 2 4 . 7
2 0 7 9 5 8 8 . 5

4L4273.5
4 1 4 2 4 8 . 6
414268.3
4 1 4 3  0 0  . 2
4 1 3 9 8 0  . 3
4]-4022 .6
4L4027 -4
413 960 .  1_
4L3928 -2
4 1 4 0 9 8 . 9
4 L 4 0 3 t . 2
4 L 4 0 7  0  . 6
4 L 4 0 2 5 . 3
4 L 4 0 3 5  . 7
4 1 4 4 0 L . 2
4 1 _ 4 0 3 8 . 8
4t4029 .  O
4 1 3 9 8 4 . 8
413702 -2
4 t 3 7 9 2 . 2
4 ] -369s .2
4 L 3 7 2 6 . 0
4L3695.4
4 j . 3 7  4 8  . 6
4L37LL.7
4L3 '775 -4
4 1 3 6 0 7 . 8
4 1 3 6 7 5  . 3
4 L 3 7 5 6 . 6
4 L 3 7 2 2 . 5
4 L 3 7 2 7 . 4
4 1 3 7 3 3  . 5
4 t3742.2
4L3687 .9
4 1 _ 3 4 0 8  . 4
4 I344t .2
4 1 3 3 9 0 . 0
413377 .9
4 L 3 4 5 0 . 2
4 1 3 4 0 8  . 3
4L3426.3
4 l - 3 3 9 0 . 6
4 r _ 3 3 8 8 . 9
4 t 3 4 7 9 . 2
4 1 3 4 5 6  . 8
4L3448.2
44342L.6
4 t - 3 4 0 9 . 0
413423.L
4 L 3 4 3 1 . 8
4 L 3 4 0 0 . 0
4L34LL.9
41,3L28 .4
4 1 3 L 9 9 . 9
4 1 3 1 _ 0 6 . 1
4 L 3 0 9 8  . 7
4 1 3 0 4 6 . 3
4 1 3 1 5 7  . 5
4 1 3 1 8 8  . 3
4L3238.3

9 6 4 6 . 9 4
9 6 0 9 . 3 6
9 4 2 2 . 9 A
9 2 5 2  . 4 9
9 2 2 8 . 2 9
9 4 0 7  . 9 8
9 6 2 2 . 8 L
9 8 0 3  . 3 5
9 8 7 6  . 5 r .

1 0 1 6 8  . 3 5
1 0 3 4 0  . 8 6
1 _ 0 3 8 8 .  s 6
i . 0 4 9 7  . 2 7
1 0 5 6 1 . 8 8
L 0 3 9 0 . 9 7
t 0 2 8 5  . 9 2
1 0 L 4 0 . 4 8
r - 0 0 4 8  . 9 8

9 8 6 3 . 2 7
1 0 0 9 1 . 6 6
L 0 L 9 9 . 9 2
1 0 3 4 2  . 3 1
1 0 4 8 0 . 7 9
1 0 5 5 9 . 4 9
t 0 4 7 L . 0 2
1 0 3 4 r _ . 7 0
j . 0 2 2 9  . 4 0
j - o l . 6 r . 4 2

I 4 0 4 2 . 4 4
9 8 5 7  . L 7
9 7 5 9 . 5 5
9 5 9 5 . 2 5
9 4 2 0 . 3 0
9 2 2 8 . 7 3
9 2 1 " 2 . 5 9
9 3 8 0 . 3 6
9 5 4 8 . 1 , 2
9 6 8 1 . 8 0
9 8 4 2 . 3 A
9 9 7 6 . 3 8

LO12L.99
1 0 2 5 3 . 2 3
1 0 3 4 9 . 9 5
1 0 4 7 5 . 9 3
L 0 5 2 5  . 3 3
1 0 5 0 8  . 4 9
1 0 4 3 4 . 6 0
aa27 0 .86
L 0 L 2 6 . 9 4

9 9 7  0  . 4 8
9 8 0 4 .  L 5
9 7 8 0 . 9 L
9 5 9 3  . 6 1 -
9 B l _ 1 . 8 4
9 9 L 5  . 4 4

1 0 0 7 5  .  L 0
L 4 2 2 7  . 3 0
l _ 0 3  9 9  .  5 7
1 0 4 4 9 . 8 1 _
1 0 4 8 0  . 1 6

- 0 .0 r -
0 .0

+0  . 01 -
0 .0
0 .0

+0 .  01
-0 .02
-0 .01
-0 .03

0 .0
0 .0
0 .0

-0 .0 r_
-0 .03
-0 .01
-0 .01
+0 .03
-0 .07
-0 .28

0 .0
0 .0
0 .0

+0 .3L
-0 .01 -
+0 .01
+0 .01 "
+0 .04
+0 .  02
-0 . r_6
+0 .04
+0 .04
+0 .03

0 .0
+0 .01
+0  . 01
+0 .  01 -
+0  . 03
+0  . 07
+0 .04
+0 .05
+0 .09
+0 .08
+0 .05
+0 .05
+0 .05
+0 .  08
+0  . 04
+0 .  04
+0 .  05
-0 .01_
-4 .02
-0 .01
-0 .01
-0 .01 -

0 .0
+O .10
+0 .  08
+0 .  04
-0 .24
-0  . 42

9 6 4 6 . 9 3  T 7 3 0
9 6 0 9 . 3 5  T 7 3 L
9 4 2 2 . 9 L  T 7 3 2
9 2 5 2 . 4 9  T 7 3 3
9 2 2 8 . 2 9  T 7 3 4
9 4 0 7 . 9 9  T 7 3 5
9 6 2 2 . 7 9  T 7 3 6
9 8 0 3  . 3 5  T 7 3 7
9 8 7 6 . 4 8  T 7 3 8

l _ 0 1 - 6 8  . 3 5  T 7 3 9
1 _ 0 3 4 0 . 8 5  T 7 4 0
1 _ 0 3 8 8 . 5 6  T 7 4 7
t 0 4 9 7  . 2 6  T 7 4 2
L 0 5 5 1 - . 8 5  T 7  4 3
1  0 3 9 0 . 9 6  t 7 4 4
1 _ 0 2 8 5 . 9 1 _  T 7 4 5
1 " 0 1 4 0 . 5 L  T 7 4 6
1 0 0 4 8  .  9 1 _  T 7  4 7

9 8 6 2 . 9 9  T 7 4 8
1 , 0 0 9 1 . 6 6  T 7 4 9
t o 7 - 9 9 . 9 2  T 7 5 0
L 0 3 4 2 . 3 L  T 7 5 L
1 0 4 8 1 . 1 0  T 7 5 2
L 0 5 5 9 . 4 8  T 7 5 3
L 0 4 7 1 . 0 3  T 7 5 4
L 0 3 4 1 . 7 1  T 7 5 5
L 0 2 2 9 . 4 4  T 7 5 6
LOL6L.44 T757
1 0 0 4 2 . 2 8  T 7 5 8

9 8 5 7  . 2 1  T 7 5 9
9 7 5 9 . 5 9  T 7 5 0
9 5 9 5 . 2 8  T 7 6 1 ,
9 4 2 0 . 3 0  T 7 6 2
9 2 2 8 . 7 4  T 7 6 3
9 2 1 - 2 . 6 4  7 7 6 4
9 3 8 0 . 3 7  T 7 6 5
9 5 4 8 . 1 5  T 7 6 5
9 6 8 1 . 8 7  T 7 6 7
9 8 4 2 . 3 4  T 7 6 9
9 9 7 6 . 4 3  T 7 6 9

L O L 2 2 . 0 8  T 7 7 A
1 _ 0 2 5 3  . 3 1  T 7 7 l
L 0 3 5 0 . 0 0  T 7 7 2
l _ 0 4 7 5 . 9 8  T 7 7 3
L 0 5 2 5 . 3 B  T 7 7 4
1 0 5 0 8 . 5 7  T 7 7 5
L O 4 3 4 . 6 4  T 7 7 6
L A 2 7 0 . 9 0  T 7 7 7
L 0 L 2 6 . 9 9  T 7 7 8

9 9 7 0 . 4 7  T 7 7 9
9 8 0 4 . 1 3  T 7 8 0
9 7 8 0 . 9 0  T 7 8 L
9 6 9 3 . 5 0  T 7 8 2
9 B l - 1 . 8 3  T 7 8 3
9 9 1 5 . 4 4  T 7 8 4

1 0 0 7 5 . 2 0  T 7 8 5
L 0 2 2 7  . 3 8  T 7 8 6
1 - 0 3 9 9 . 5 1 _  T 7 8 7
L 0 4 4 9 . 5 7  T 7 8 8
r o 4 7 9 . 7 4  T 7 8 9



T',790
T79L
T792

.^T7 93
-[794-- T 7 9 5

T7 96
T797
T798
T 7 9 9

2 0 7 9 2 4 L . 9
207 893L .4
2 0 7 8 5 8 5 . 9
2 0 7 8 4 3 7  . O
2 0 7 8 0 7 2  . 4
2 0 7 7 8 5 8 . 4
2 0 7 7 4 2 6 . 8
2 0 7 7 L 8 9  - 5
2 0 7 6 8 5 5 . 3
2 0 7 6 6 1 " 7 . 0

41,3248 - 4
4 l _ 3 1 4 3  . 9
4 1 3 L 4 5 . 1
4 t3L69.7
4t3]-23.6
4 t _ 3  0 8 0  .  4
4 1 3 0 6 9 . 5
4 1 3 1 4 5  . 3
4 1 3 0 8 5 . 2
4 1 3 1 _ 0 7 . 6

l _ 0 4 0 1 . 3 8
l _ 0 2 6 5  -  1 8
1 0 1 - 7 6 . 8 3
1 0 1 1 4 . 8 7

9 8 7 9 . L 7
9 8 2 6  . 0 5
9 6 7 9 . 6 2
9 5 6 7 . 0 9
9 3 7 2 . 9 5
9 2 L 1 . 7 0

- 0 .01
-0 .14
-0 .02
-  0  .1_4
-0 .03
-0 .03

0 .0
0 .0

+0 .  01
-0 .45

L 0 4 0 1 _ . 3 7  T 7 9 0
t - 0 2 5 5 . 0 4  T 7 9 1 ,
1 - 0 1 - 7 6 . 8 L  T 7 9 2
t o L L 4 . 7 3  T 7 9 3

9 8 7 9 . 1 4  T 7 9 4
9 8 2 6 . 0 2  T 7 9 5
9 6 7 9 . 6 2  T 7 9 6
9 5 6 7 . 0 9  T 7 9 7
9 3 7 2 . 9 6  T 7 9 8
9 2 L L . 2 5  T 7 9 9



EAST

Olympus Aerial Sunzeys, Inc.
Report for November 2, 3-999

FOR
GENWAL COAL COMPAIVY, INC.

MOIITAIN SECTION 1-1. SUBSIDENCE STUDY

POINT
L500
L501
T'502
L5  03
L504
L5  05
L506
L5  07
L508
L509
L5l_0
L5l_1
L5L2
L513
L514
L515
L5t-5
L5l-7

^ L5l-8
! t  L519

L52  0
L523.
L522
L523
T,524
L525
L526
L527
L528
L529
L53  0
L531
L532
L533
L534
L535
L535
L537
L53  8
L539
L540
L541
L542
L543

I  L544
V ls+s

L 5 4 6
L547
L 5 4 8

EASTING
20769L0 .9
2077266 .7
2077439 .6
2077827  . t
2078L44 .5
2078377  .7
2078745 .7
20790L1 - .0
2079252 .5
20796 ] -7 .7
2079862 .9
2080227 .6
2080s18 .5
2080788 .5
208L]-07 .7
208L296 .2
208 l . 724 .7
2082001 .9
2082341- .4
2082529 .2
2082939 .2
2083203  .8
2083450 .6
20837L2 .2
2084LL4.6
2084094  . 6
2083773 .5
2083440 .7
2083L51 .2
208283s .0
2082563 .4
2082286  .4
208 r_90 r_ .6
2081_31_0  . 4
2080937  .7
2080778 .2
2080s00  . 3
2080200 .0
207 9895 .  5
2079587  . I
2079277  . 9
207905L .8
2078561- .7
20783L2 .2
2  07801_4  .  I
2077836 .9
2077585 .0
2077L93 .8
2076888 .2

NORTHING
41,2734 -9
4 1 , 2 7 9 6 . 5
4L2852.2
4 r - 2 8 1 _ 0 . 8
4 L 2 7 8 3 . 5
41281-2.L
4 L 2 8 4 7 . 0
4 L 2 7 8 6 . L
4 ] -2840.5
4]-28]-1,.7
4L281-6 .4
4L2836.3
4t28L7 .2
4L2842 .8
4 L 2 7 6 4 . I
4L27 92  .9
4L2843.6
4 L 2 8 1 _ 3  . 0
4 L 2 7 6 5 . r
4 ] -27  68  .9
4 ] -2873.7
4 L 2 8 3 9 . 0
4 1 2 8 0 5 . 0
4 t 2 7 5 4 . 3
4 L 2 7 8 9 . 5
4 ] -2552.3
4L25L]-.2
41,2537 .6
4 t2500 .4
4 L 2 5 0 6 . 7
4L2484.8
4L2548 .4
4L2587 .3
4 1 , 2 6 2 9 . 5
4 L 2 5 1 t - .  t -
4 L 2 4 7 4 . 5
412537.L
4 1 2 5 0 0 . 0
4L2492.8
4 ] -2525.8
4L251,L.7
4 L 2 4 L 6 . 2
4L2557 .6
4 ] -2529.5
4 L 2 5 4 9 . 8
4 L 2 4 7  4  .  O
4 t 2 4 8 9 . 6
4L2526 .6
4L247 4 . O

1 9 9 5
ELEVATION

9 3 9 5 . 7 4
9 5 8 6  .  B 7
9 6 5 5  . 4 8
9 7 5 4  . 0 0
9 8 0 4  . 6 7
9 9 1 _ 0 . 7 1

r _ 0 0 9 3 . 8 3
l _ 0 L 9 1 - . 4 1
] - 0 2 9 8 . 7 4
1 0 4 L 9 . 2 8
L 0 3 9 9 . 2 7
1 _ 0 3 4 r - . 2 0
1 " 0 2 4 2  . 6 7
1 0 0 8 0 . 1 4

9 8 7  6  . 4 3
9 7 8 7 . 0 7
9 6 1 2 . 6 9
9ss6 .86
955s  .  s9
9 6 8 3  . 8 6
9 6 7 5 . 8 5
9 6 3 5 . 2 6
9 6 0 8 . 9 7
9 5 0 7  . 2 6
9 2 8 6 . 2 5
9 2 7  I  . 4 6
9 4 0 9 . 6 8
9 4 9 3 . 7 4
9 4 5 8 . 2 3
9 5 1 4 . 3 3
9 5 3 6 . 2 L
9 5 2 7 . 8 5
9 5 2 9  . 6 5
9 7 7 7  . 2 L

1 0 0 1 9 . 3 9
L 0 r _ 1 2  . 3 4
L 0 2 2 L . 6 2
L 0 2 8 4 . 0 2
L 0 3 4 3 . 7 L
l - 0 3 7  6  . 4 4
L 0 2 7 8 . 7 0
1 0 1 8 9  . 3 2

9 9 8 8 . 5 2
9 7 7 2 . 5 5
9 6 7 5 . 7 4
9 5 0 0 . 9 7
9 s 4 8 . 3 9
9 4 5 4  . 4 7
9 3 4 6 . 5 L

L999
DIFFERENCE

+0  .02
-0 .89
+0 .03
-0 .02
+0 .01

0 .0
-0 .1 -6
+0 .2 I
-0 .02

0 .0
+0 .06
+0 .05
+0 .  03
+0 .07

0 .0
+0 .1 -8
-0 .01
-0 .L7
+0 .01
+0 .01

0 .0
+0  . 02
+0  . 01 -
+0  . 02
+0 .0L
-0 .01
-0 .01
+0 .01

0 .0
+0 .01
-0 .01 -
+0  . 02
+0 .01
+0 .02
+0 .04
+0 .01 -
-0 .05

0 .0
+0  . 01 -

0 .0
-0 .01

0 .0
+0 .03
+0  . 02
+0 .05
+0 .03
+0  . 06
+0 .04
-0 .14

]-999
ELEVATTON

9 3 9 5 . 7 6
9s8s .98
9 6 5 5  . 5 1 _
9 7 5 3 . 9 8
9 8 0 4 . 5 8
9 9 L 0 . 7 L

l _ 0 0 9 3  . 6 7
L 0 L 9 r  . 5 2
] - 0 2 9 8 . 7 2
1 , 0 4 L 9 . 2 8
1 _ 0 3 9 9 . 3 3
L 0 3 4 L . 2 5
t 0 2 4 2 . 7 0
1 0 0 8  0  . 2 L

9 8 7  6  . 4 3
9 7 8 7 . 2 5
96] -2  .58
9ss6  .69
96ss  .60
9 6 8 3 . 8 7
9 5 7  6  . 8 5
9 6 3 5 . 2 8
9 6 0 8 . 9 8
9 5 0 7  . 2 8
9 2 8 6 . 2 7
9 2 7 8  . 4 5
9 4 0 9  . 6 7
9 4 9 3 . 7 5
9 4 5 8 . 2 3
9 5 1 4 . 3 4
9s35 .20
9 5 2 7 . 8 7
9 s 2 9  . 6 6
9 7 7 7  . 2 3

1  0 0 L 9 . 4 3
1 0 r - L 2  . 3 s
L 0 2 2 L . 5 7
L0284 .  02
L 0 3 4 3 . 7 2
L 0 3 7 6  . 4 4
L 0 2 7 8 . 6 9
1 0 L 8 9 . 3 2

9 9 8 8  . 5 5
9 7 7 2 . 5 7
9 6 7 5 . 7 9
9 5 0 1 .  0 0
9 5 4 8  . 4 5
9 4 5 4 . 5 4
9 3 4 6 . 3 7

POTNT
L500
L5  01
1r502
L503
L504
L5  05
L5  05
L507
L508
L509
I J5L0
L51_l-
L5L2
t 5l_3
L514
I J515
L,5 1-6
L51_7
L5 l_8
L 5 L 9
L520
L52l
L522
L523
L524
L525
L525
L527
1r528
L529
L 5 3  0
L 5 3 1
1r532
L,533
L 5 3 4
L 5 3 5
L 5 3  6
L537
L 5 3  I
L539
L 5 4 0
L 5 4 1
L542
L 5 4 3
1r544
L 5 4 5
L546
L,547
L 5 4 8



I r549
L 5 5 0
L 5 5 1

_ TJ552
- L 5 5 3-  Lssa

L 5 5 5
L 5 5 6
L 5 5 7
L 5 5 8
L 5 5  9
L 5 5 0
L 5 6 1
L562
L 5 6 3
TJs64
L 5 5 5
L 5  6 6
TJs67
L 5 6 8
L 5 5 9
L 5 7 0
L57l-
L572
L 5 7 3
IJ57 4
IJs75
L57 6
11577

- ,  L578
V L 5 7 9

L 5 8 0
L 5 8 L
L582
L 5 8 3
L 5 B 4
L 5 8 5
r_,5 g 6
L 5 8 7
L 5 8 8
L 5 8 9
L 5  9 0
L 5 9 1
L592
Ls 93
L594
L59s
L5  96
L597
Ls98
Ls99
L600
L601
L602
L503

I  leo+
-  L 5 0 5

L 6 0 6
L607
L 6 0 8

207689L .L
2077L97  .3
2078438 .6
2478809 .5
207903s .0
207 93]-4 .4
2079537  .5
2079889 .8
2080231 .  L
2080s00 . l _
2080757 .9
2080976  . 4
208 r -23L .0
2081973  . 1_
2082285 .7
2082565 .6
208281_7 .5
2083170 .  L
2083467  .7
20838s3 .2
2084075  . 8
2084L37 .8
2083800 .2
208351_4 .0
2083L27 .3
2082923 .4
208 r_985 .8
208L678  .4
208 r25s .9
208L072 .0
2080840 .4
2080534  . 4
20802L8 .9
2079900 .2
2079534 .8
2079289 .2
2079029 .7
2078850 .0
2077797  . 6
207755L .5
2077243 .8
2076900 .1
20769L6 .7
20772L6 - r
2077545 .7
20778 ] -2 .2
2078L03  . 0
2078350 .9
2078762 .8
2078982 .7
207931_3 . l_
2079599 .8
2079900 .0
2080L73 .7
2080528  . 5
2080765 .4
208L018 .9
208l-297 .7
2081_955 .1
2082534 .3

4 t 2 t 3 4 . 3
4L2352.3
41,2]-91.3
4]-2L39.2
4 L 2 L 7 3 . 4
4 1 2 L 8 8 . 8
4L2231,.6
4L2220.9
4L2235.7
4 1 2 2 0 0 . 0
4 ] -2230.7
4 L 2 2 0 6 . 1
4 L 2 2 6 L . 4
4 L 2 3 2 1 - . 5
4 L 2 2 0 7 . 4
4 1 2 2 2 2 . 7
4:12268 .4
4 L 2 1 , 4 4 . 3
4 L 2 L 4 4 . 9
4 L 2 2 0 6 . 4
4 L 2 2 L 8 . 1 _
4]-]-948.6
41-7905.6
41L952.4
4 1 r _ 9 5 9 . 6
4 t2032.5
4L1,896.2
4 1 L 9 5 4  .  t
4 l . ] -952.2
4 t ] -954.7
4 1 1 8 6 4  . l _
4 1 _ 1 8 8 L . l _
4Lt887 -7
4 r - 1 9 0 0 . 0
4 I L 9 4 2 . 6
4 ] -2002.6
4 1 1 _ 8 3 1 . 5
4 1 1 _ 8 6 5  . 4
4 1 L 9 0 9 . 1
4 r L 7 5 2 . 9
4 L l _ 8 9 4  . 0
4 t L 7  6 9  . 6
41L582.7
4Lt557 .7
4 1 1 6 1 _ L . 5
4 l -L627 .8
4 L 1 5 6 0  . 4
4 t - 1 5 4 9 . 5
4 l _ 1 5 5 3  . 9
4 1 L 6 1 _ 0 . 5
4LL604.6
4 1 1 _ 5 0 0 . 0
4 1 L 5 0 0 . 0
4 L L 6 0 L . 9
4LL604.4
41L572.3
4 L L 7 L 4 . L
4L1784.3
4 l _ l _ 5 0 3 . 6
4 1 l - 6 7 3 . 7

9 3 2 4 . L 4
9 3 5 7 . 0 6
9 B 8 L  . 6 2

t 0 0 9 6 . 9 7
101"77 .25
r _ 0 2 8 0 . 6 5
1 0 3 4 2 . 6 4
r - 0 3 0 2 . 0 r -
1 _ 0 2 3  0  . 7 5
L 0 1 6 s  . 0 1
L O O 9 2  . 4 2
1 0 0 0 5 . 5 5

9 8 1 s  . 2 r .
9 4 9 0  . 5 5
9 3 6 8  . 3 4
9 3 7 3 . 8 8
9 3 9 5 . L 4
9 2 8 8  . 9 3
9 2 7 7  . 1 , 3
9 2 7 5 . 8 3
9 2 5 9 . 8 5
9 0 0 4  . 4 4
901"7  .48
9 0 9 3 . 8 2
9 0 9 8 . 7 2
9 L 8 0  . 4 9
9 4 8 3 . 2 7
9 6 4 4 . 6 3
9 7 4 2 . 5 6
9 8 7 7  . L 2
9 9 8 2 . 7 4

1 0 0 8 8  . l _ 9
1_01_91_.  L5
1 , 0 2 6 7  . 3 8
L 0 3 2 9 . 0 8
: ] 0 2 8 L . 2 6
: l - 0 2 2 7  . 5 8
1 _ 0 1 _ 4 9 . 1 1 _

9 7 3 0 . 4 3
9 7 2 3 . 5 6
9 5 5 2  . 9 9
9 3 5 7  . 3 3
9 3 7 6 . 9 2
9 5 4 L . 7 3
9 7 2 7 . 0 5
9 8 0 5  . 2 0
9 9 8 4 . 9 8

r . 0 0 8 9 . 5 5
1 0 1 7 5 . 0 7
1 _ 0 2 4 3  . 0 9
L 0 3 4 9 . 0 3
L0321, .42
1 0 2 6 3  . l _ 5
r _ 0 1 _ 9 1 _ . 8 3
L 0 0 7 5 . 2 L

9 9 8 5 . 8 7
9 8 6 5 . 8 7
9 7 2 9 . 0 7
9 6 4 4  . 6 6
9 4 7 1 , . 8 9

- 0 .05
-0 .12
+0 .02
+0 .0L
-0 .02
-0 .02
-0 .02
-0 .07

0 .0
-0 .02
-0 .0 r -
+0 .01
-0 .01

0 .0
-0 .1_4
+0 .01 -
-0 .0 r_
+0  . 01
+0 .01 -

0 .0
0 .0

-0 .0L
-0 .02
0 .0

-0 .02
-o .02
-0 .02
-0 .01 -
-0 .02

0 .0
-0 .01 -
+0  . 04
+0  . 07
+0 .03
+0  . l - 0
+0 .L0
-0 .20
-0 .03
-0 .02
+0 .01 -
-0 .28
+0 .04
-0 .12
+0 .07
+0  . 04
+0 .  04
+0 .04

0 .0
-0 .01
-0 .39
-0 .L7

0 .0
+0 .01
+0  . 01
+0 .  02
+0 .02
+0  . 01 -

0 .0
+0 .  0L
-0 .02

9324 .08  r ,549
9356 .94  L550
9881 .54  L55 r -

10096 .98  T ,552
l . 0 ] - 77 .23  L553
L0280 .63  L554
LO342 .62  r ,555
1030 r_ .94  L556
L0230 .76  L557
L01 ,64 .99  Lss8
L0092 .4L  L559
10005 .56  r , 560

981_5  .20  L55 l -
9490  .55  T ,562
9368 .20  L563
9373 .89  L564
9395 .13  r , 565
9288 .94  T ,566
9277  .L4  r ,567
9276 .83  L558
9259 .85  L569
9004  . 43  r , 570
90L7 .46  L57 l
9093 .82  L572
9098 .70  r , 573
9L80 .47  T '574
9483 .25  r J575
9644 .62  L576
97  42  .54  11577
9877  . L2  L578
9982 .73  L579

10088 .23  r , 580
L0 l_91 - .23  r ,581
L0257 .4L T,582
L0329 .18  Ls83
1_0281 .36  L584
L0227  .38  L585
t -0149 .08  r . , 586

9730.41-  L587
9723 .57  L588
9552 .7L  L589
9357  . 37  L590
9376 .80  r ,591 -
9s41_ .80  L592
9727 .L0  r , 593
9805 .24  L594
9985 .42  Ls9s

10089 .6s  L596
l -0175 .06  r ,597
L0242 .70  L598
l_0348  .86  Ls99
LA32L .42 r ,600
l . 0263 .L6  r , 50L
l_01_91_ .84  r ,602
L0O75 .23  r ,503

9985 .89  L604
9865 .88  r , 505
9729 .07  L606
9544  .67  T ,607
947 t . 87  L608



L 5 0 9
L 6 L 0
L5L1-

- TrGL2
IL513
- le  t+

L515
L6A6
116L7
L 6 1 8
L6 l -9
T1620
L 6 2 L
L622
L623
I,624
I '625
L626
11627
11628
IJ629
L 6 3  0
L53 l_
L632
L,633
L634
L 6 3 5
L 6 3 6
L637

- . L 6 3 8
!7L53 9

L640
I.,641-
L642
L643
L544
T,645
I,646
L647
11648
T 1 6 4 9
L 5 5  0
L 6 5 1
T,652
L5s3
L654
L 6 5 5
L 5 5 6
11657
L 5 5 8
L 5 5 9
L 6 6  0
L56 l -
I,662
11663

) ree+
-- L665

L666
L667
L 6 5 B

2083931 .0
2084L42.3
208351_2 .  t _
2083368 .9
20826 t3 .2
2  08L584  .  I
208 r_058 .5
2080831 .0
2080559 .  s
208017 r_ .0
2079907 .9
2079600 .0
2079299  -9
2079067  .7
2078799 .9
207841_8 .0
2078099 .4
2077843 .6
2077474 .L
2077L64 .7
2076928 .4
207695s .3
207724 ] - .7
2077  49L  . 4
2077799 .9
2078LO6.4
20784L3.1-
20787L8 .2
2079022 .9
2079229 .8
207  9592  .9
2079923 .8
208011_2 .8
2080s04 .8
2080962 .4
2081- l . 72 .9
2082323.1,
2082853  .7
208321_6 .1_
20835L2  .4
2083935  . 5
20838 r4 .7
20832L4.8
208282L.O
2082252.4
2081991_ . l _
208L648  .9
2081_3  94 .7
2081037 .8
2080837 .1
20805L8 .8
2080L6L .2
2079834 .0
2079453 .6
2079338 .8
2079024 .5
2078s85 .1
2078365 .9
2078L07 .8
207787 ] - .5

4 1 1 7 1 _ 6 . 0
4LL204. L
4L3,2]-6.7
4]-L20B .5
4 1 1 3 1 _ 8 . 5
4 t _ t - 3 0 0 . 2
4LL]-87 -4
4t1,342.O
4 1 1 3 s 6 . 5
4 1 _ L 3 0 8  . 4
4 1 1 _ 3 6 8 . 5
4 L t 3 0 0 . 0
4LL299 -9
4L1,243.9
4Lt259.5
4 L 1 _ 3  0 2  . 3
4 1 _ t _ 3 5 3  . 3
4. jL32L.3
4 L L 2 4 6 . O
4 1 1 _ 3 4 8 . 0
41]-266.6
4 r _ 0 9 9 0  . 5
4LL002.7
4 t - 0 9 4 5  . 8
4L0995 .4
4 L t 0 4 2 . 4
4 L L O 4 7  . 3
4 1 1 0 1 _ l _ . 8
4 t - 1 0 5 1 _ . 3
4 1 1 _ 0 5 9 . 5
4 ] -0999.2
4 t _ 1 _ 0 8 0 . 7
4 L 1 0 0 8  . 2
4 1 1 0 5 8  . 5
4 1 0 9 8 8  . 5
4 1 0 9 2 8 . 8
4 1 0 9 9 8  . 1
4 L 0 9 6 9  . 4
4 L O 9 7 9 . 8
4 1 1 - 0 4 9 . 8
4 L 0 5 8 4  . 6
4 t 0 7  6 2  . 6
4 L 0 6 9 4 . 8
4 1 0 6 3 4 . l _
4LO6L2.L
4 L 0 7 0 7 . 5
4 1 0 7 9 0 .  0
4 L 0 6 9 6 . 9
4L06IL .4
4 L 0 6 6 4  . 6
47.0697 .3
4 1 0 7 0 3  . 0
4L07L5. ' ,7
4 1 0 7 9 8  . 5
4 L 0 6 4 4 . 8
4 L 0 7 4 7 . 9
4 L 0 7 2 4 . 7
4 1 0 7 9 1 .  0
4 r 0 6 9 2 . 3
4 1 0 7 0 7 . 2

8886 .07
9043  . 39
9283 .99
935 r - . 78
9609 .23
9796  . 41
9996 .20

10004 .  t _6
1008  0  . 23
1021_1 .  t - 0
t027  4  . 80
r . 0334  . 85
L0367 .99
r_0364 .  93
L0259 .20
101_03  . 54

99s5 .33
98L4 .29
9634  . 60
9499 .37
93s2  . 0L
9393 .s3
955L .44
969L .72
97  89  . 82
996 t  . 94

101 -03  . 57
101_88  . l _4
1033s .  r _0
L0387 .1_9
L0356  . 46
L0293 .96
1 ,02s8 .99
101_54  . 78
L0072  . 47
10047  . 30

9797  . 27
9623  . 40
9479 .28
9309 .66
9380 .26
9384 ,52
9ss9 .81_
97s8 .39
9961 .98
997  0  . 55

t_0004 .05
10067  . 84
1_01_34  .33
10 r_68  . 36
LO228 .74
L0286 .7L
l_0334 .08
r -03  9s  .  99
l_041_3  .54
LO286 .74
10063  . 44

9984 .32
979L  . 04
97L8 .36

0 .0
-0 .02
0 .0
0 .0
0 .0

-0 .03
0 .0
0 .0
0 .0
0 .0
0 .0
0 .0

+0  . 01
-0 .02
-0 .03
+0 .  01 -
+0 .03
+0  . 02
-0 .01
+0  . 03
+0  . 03
-0 .04
+0 .04
+0  . 05
+0  . 01
+0  . 02
-0 .01_
-0 .01

0 .0
+0 .01
-0 .33
-0 .02
-0 .01
-0 .07
-0  . 02
-0 .01
-0 .01
-0 .01
-0 .02
-0 .01
-0 .01
-0 .01

0 .0
-0 .01
-0 .02
-0  . 02
-0 .02
+0 .03
+0  . 51
+o  . 62
-0 .02
+0  . 01 -
-0 .26
+0 .LL
+0 .1 "6
+0  . 1 -5
+0  . 02
+0 .05
+0 .08
+0 .08

8 8 8 6 . 0 7  L 6 0 9
9 0 4 3 . 3 7  L 6 l _ 0
9 2 8 3 . 9 9  L 6 1 l -
9 3 5 r . 7 8  L 6 L 2
9 6 0 9 . 2 3  L 5 l _ 3
9 7 9 5 . 3 8  L 6 L +
9 9 9 6 . 2 0  L 6 l _ 5

l_0 0 04 . 16 r,61,6
l - 0 0 8  0  . 2 3  T , 6 1 7
1 0 2 1 - 1 . 1 0  L 5 l _ 8
L 0 2 7 4 . 8 0  L 6 r 9
l - 0 3 3 4 .  B 6  T . 6 2 0
1 0 3 6 8 . 0 0  L 6 2 L
l _ 0 3 5 4 . 9 1 _  L 6 2 2
L0259.L7  L623
l _ 0 L 0 3  . 5 5  L 6 2 4

9 9 s 6 . 3 6  L 5 2 5
9 8 1 4  . 3 1 _  L 5 2 6
9 6 3 4 . 5 9  L 5 2 7
9 4 9 9 . 4 0  L 6 2 8
9 3 5 2 . 0 4  T , 6 2 9
9 3 9 3 . 4 9  L 6 3 0
9 5 5 1 . 4 8  L 5 3 L
969] - .77  L632
9 7 8 9 . 8 3  L 5 3 3
9 9 6 L . 9 6  L 6 3 4

1 0 1 0 3  . 5 5  L 5 3 5
1 0 1 8 8 . 1 3  L 6 3 5
t _ 0 3 3 5  . l - 0  L 6 3 7
t 0 3 8 7  . 2 0  L 5 3 8
1 0 3 5 6 .  t _ 3  L 6 3 9
L 0 2 9 3 . 9 4  L 6 4 0
t _ 0 2 5 8  . 9 8  T , 6 4 1
1 0 1 5 4 . 7 1  L 6 4 2
L 0 0 7 2 . 4 5  L 6 4 3
L O O 4 7  . 2 9  L 6 4 4

9 7 9 7 . 2 6  L 6 4 5
9 6 2 3 . 3 9  L 6 4 6
9 4 7 9 . 2 6  L 6 4 7
9 3 0 9 . 6 5  L 6 4 8
9 3 8 0 . 2 5  L 6 4 9
9 3 8 4 . 5 1 -  L 5 5 0
9 5 5 9 . 8 1  r , 6 5 1 -
9 7 5 8  . 3 8  r , 6 5 2
9 9 6 L . 9 6  L 6 5 3
9 9 7 0 . 5 3  L 6 5 4

l _ 0 0 0 4 .  0 3  L 6 5 5
L 0 0 6 7  . 8 7  L 6 5 6
10134 .84  I - '65 '7
1 0 1 _ 5 8 . 9 8  L 5 s 8
L0228.72  T- ,659
L 0 2 8 6 . 7 2  L 5 6 0
1 0 3 3 3 . 8 2  L 6 6 r
l - 0 3 9 6 . 1 0  L 6 6 2
1 - 0 4 1 3  . 7 0  L 5 5 3
l _ 0 2 8 5 . 8 9  L 6 6 4
L 0 0 6 3 . 4 6  L 5 6 5

9 9 8 4 . 3 7  L 6 6 6
9 7 9 L . L 2  L 6 6 7
9 7 1 8 . 4 4  L 6 6 8



11669
L670
1,67L
L672
L673
L67 4
L675
L676
L677
L678
L67 9
L 6 8 0
L 6 8 L
T1682
L 5 8 3
T,684
L 5 8 5
L 6 8 6
Tr587
L 6 8 8
L 5 8 9
L 6 9 0
L59 l -
L692
r,6 93
L694
T1695
L696
L697
L 6  9 B
T.699
IJTOO
L 7 0 L
L702
L 7  0 3
L 7  0 4
IJ7 O5
L 7  0 6
L 7  0 7
L 7 0 8
L 7  0 9
L 7 L 0
TrTLl'-
L712
L7L3
I r7L4
IJ7]-5
Tr7L6
Tr7L7
L 7 1 8
TJ7L9
L720
L 7 2 l
T ,722
L723
L724
L725
L726
L 7 2 7
L728

2077500 .0
2077163 .6
2076903 .0
207  596L  . 6
2077L92 .7
2077480 .8
2077800 .9
2078L29 .5
2078395 . l_
20787  44 .L
2078950 .3
207  93L6  .4
2079483 .2
2079831_ .8
2080078 .2
2080493 .2
2080800 .8
208 r_107 .5
2081_384 .7
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Other Technical Data

No equipment or machinery was abandoned underground in 1999.

No known hazardous substances or waste oil in reportable quantities were left underground in
1999.

The mine map shows no locations of the above items due to their absence.
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GENWAL Resources,Inc.
Crandall Canyon Mine

1999 Annual Hydrologic Monitoring Report

3 Apri l2000

Mr. Gary Gray
GENWAL Resources, Inc.
P.O. Box 1420
Huntington, Utah 84528

Dear Mr. Gray:

At the request of GENWAL Resources, Inc., Mayo and Associates has produced this
Annual Hydrologic Monitoring Report for 1999. This report is based on hydrologic
monitoring information provided from GENWAL Resources, Inc. and from
Environmental Industrial Services, of Helper, Utah.

The results of the 1999 water monitoring activities are summarizedinTable 1. Table 2 is
a compilation of historic water monitoring data from GENWAL's Crandall Canyon Mine
permit area. Table 3 is a compilation of historic water monitoring data from UPDES
discharge points 001 and 002. In the appendix, important water quality parameters and
discharge rates are plotted for each monitoring location. Also included in the appendix is
a brief discussion of the results of the 1999 hydrologic monitoring activities for each
monitoring location.

A plot of the Palmer Hydrologic Drought Index (PHDD is included as Figure 1. It is
apparent from Figure I that, although the region was continuously in a wet spell, during
1999 the region was experiencing a gradual drying-out after the extremely wet period of
1998 and early 1999. This information is useful in interpreting discharge or water level
data from individual monitoring locations.

Other than the anticipated and permitted impacts to water quality and quantity in
Crandall Creek resulting from the discharge of mine water, and perhaps some minor,
localized lowering of the pressure surface of Star Point Sandstone groundwater systems
near active mining areas, no detrimental mining-related impacts to water quality or water
quantity at any of GENWAL's hydrologic monitoring points are evident.

zruEesJ,199,Ng$h-:-UnEon,JJteb-9lpj?,i--€91--799:L21,1-:-fer-9-0-1-J"89:?3gZ



M!"Gary Gray
3 April2000
P-wc2

If you have any questions regarding this report, please feel free to contact Erik Petersen
at Mayo and Associates (801) 796-0211.

Sincerelv.

Erik C. Petersen, P.G.
Senior Hydrogeologist
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Results of hydrologic monitoring at GENWAL's Crandall Canyon Mine
permit area during 1999.
Solute compositions and discharge rates of streams, springs and wells in
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
d.hSr .db | |M| !d l€ .S  $MdO

lB Cd+ Ug2+ Nd X. HC6- C6. ag2- CL F.(r) F.(d) f(r) Mtr(Ct

Streams
L Flsm (Crandall C@k) 1l-k$ 76.3

3l.M.yS S.r

*$pS $.3

@-ks a.E

31-MsS

2!|N

eS.pS

1&M

N.€

l&J.M 4.5

M

lIAF-S

r44g$ 9.9

ads 5m.7

2€S$

1l&-s 16.2

12&-S

12Jd1 14.1

q-Ag-91 r€.1

21!!El S.6

1l-tu€l 87.A

GMe€2 {.9

1&Js9 t16.7

SS+9 tg.6

leo*€z 21.1

&M*-S &.O

&cS 6S.0

01{ss a.o

2fu-$ g.o

@Fdg m.o

Iuulg S.O

GSqg 4.0

Z-k-94 16.0

IGM'S 1&.0

1AM.y-S S.O

TSAWFS S.O

&Nd-S 71.6

HsS tS.o

GJUnS

leA{-$ ts-O

2.&-S 2_5

2fl*-97 11.3

FM.y€7 21.a

&Aq€7 fl3.2

07&-97 S7.1

@S*S

*Mr-S 9.0

lNuh-S aS.O

15$FS S2.O

rb-S S.O

ms !ot.t

t500.0

nh 2.t

1S a.24

1S E. l4

9.S 7.S

€.s  E . {

78
ffi

€
6rc

g 9.0 $.5 10.6 3.3
& 9.0 21 .E 4.7 2.4
ffi @.0 a.s 6.9 1.6

s @.0 12.6 6.6 25
m s.5 E.a 5.8 1.1
1S S3 8.1 3.9 0.7
32 t.6 p.2 5-3 0.a

s s.7 a.2 5.4 0.!

81 S.7 X.a 1.0 0.a

81 8.7 8l t.0 0.a

% s.0 n.o 3.3 4.6

0

t 6

7

m <1 S.0 10.0 <Oe .0.@ €.01

271 <t S.0 D.O {.@ 0.@

2m <1 8.O 10.0 4.@ 0.@

5 <1 20 5.0 {.@ O.@ <OO1

* <1 €.0 70.0 0.G 0.8 0s

ffi <1 17.O 15.0 4.@ 4.@ {-Or

no <1 52.0 r5.0 0.@

s o $.0 15.0 0.o o.@ o.@

a 5 $.0 m.o 0.@ o.@

G O $.0 r0.0 0.( 0.G

$1 0 16.0 t5.0 0.10 0.6 q@

3rl 0 0.0 19.0 0.12 0.m o.m

24 0 r9.0 a.0 0a 4.5 {.6

2S 0 2a.0 5.3 4.6 0.6 4.6

B1 <r s.o 8.o 4.2 4.2 0.r0

* 0 a.0 4.1 0.m q@

28 0 €.0 3r.0 0.€ o.21 <.@

211 0 s.0 4.0 0.13 <.6 <.@

a 0 $.0 s.0 <2 <2 <.2

m a 75.0 m.0 0-10 {.1 €.1

24 24 12.0 15.0 0.{ 4.1 4.1

2€ 14 a.0 la.o 0.!< 4.1 4.r

24 15 82.0 21.0 O.l< { .1 { .r
g <2 n.o 10.0 0.16 < B < g

H 1E F.O 11.0 <.1 <.1 €-1

2s 1€ €.0 17.O <.1 <-2 .o.l

318 <5 e.O n.O <.1 <-l O-l

s <1 e.r B.o 4.@ 0.G {.G

67 <1 4.9 9.5 0.07 <0.@ 4.G

s <5 s.o 9.0 0.10 <ot {.t

s <5 1@.0 7.6 0.$ 4.1 4.1

s <5 6.0 10.0 0.$ <o.l <0.1
g <5 ioi.o 31.0 <0.1 o.1 4.t

* <5 3.0 4.0 01 <0.1 <0.1

318 <! 70.0 12.O 0.12 4.m 0-0t

s <1 s.0 8.0 0.G <0.@ <o01

ztt a {.a 27.3 0.0q 0.0t2 0.01t <0.01

s.0 zs.o 101.0 2s.0 0.1 0.2 0r 0.0

221.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0

9r.0 tE o.6 <0.0r

18.0 {r 4.6 0.@

s.r 5.6 4.6 0.0r

73.3 1.2 4.6 0.0r

o0 I.0 0.@ o.01

a.o 6.0 4.@ 4.@ 4.0r

6-0 100 {.@ €.Q {.Ol

4_O IOO 0.6 4.Ol

3.0 100 <0.e €.@ <0.01

re
6

m
8

&
24
314

N

m
3.10 ?m

l m  7 X  €

3.S 7.n @

a 61.8 21.6 3.4 0.0
4.S 7.S U

1S 705 S.5 5.6 0.0
2.& 8.6 .U

ffi s.7 $.7 9.3 0.6
1.{ 8.m S 3t8 @.0 T_t 5.0 0.5
a.s 7.m s
7.m 8.8 m S 74.6 21_S 4.1 0.0
3.3 7.O 0 A 9.7 2A.9 ?5.1 1.0
l7.u 9.21 513 6 71.5 19.0 3.t 0.0
r0.r 4.2 s 5 912 24j 3.1 0.0
0.6 7.9 m 8 $.a s.5 10.3 1.3
r.0 7.8 g 615 S.8 2.9 9.1 0.0
12_0 8.t S 24 57.8 m2 1.A 0.6
10.0 8.1 il 24 57.7 21_3 5.7 0.1
7.O 7.2 4 S $.0 9.o 9.0 <2

81 7.3 S 6 €.0 s.0 4.5 1.7
51.2 7.6 610 $t 6.0 I.o 21.0 1.9
€.4 7.6 W S 12.O 31.0 5.0 2.1
4A 6.7 € 6.0 {.0 s.o 4
0.0 7.9 s 76 70.0 $.0 113.0 3.0
7-O 8.2 S 3t0 0.0 3t.o 100 2.o
12.O 8.a g m $.0 s.o 10.0 Lo
lo.0 8.6 s g 6!.0 37.0 l9.O a.0
1.0 E.t  m 3n 57.0 5.0 6.0 t . l

H $.0 21.O 8.0 2.O
15.0 1.3 tr W S.O 37.0 t7.O 4.0
0.0 E.3 ffi 3n 61.0 al.O t7.O 3.0
10.0 a.7 670 12 51 0 37.5 14.8 2.O
6.0 8.6 721 g fl.2 31.8 8.7 1.7
8.0 LO @ 370 S.0 $.0 15.0 4.0
7.O 80 S 370 71_O S.O 16.0 4.0

4.2 6 S 7l.O 37.0 16.0 4.0
3.0 a.2 g s 79.0 43.0 19.0 Z.O

E2 8.0 F.O f .O 2.O
7.3 6.6 S 410 71.1 S.7 10.5 2.O
r0.0 8.5 tr S $7 €.5 31.2 5.9
10.0 ?.0 t!! ltt q.! !t.t ta.0 t.l
5f.2 !.t u.0 70.0 tt.? 55.0 1t!.0 t.l
0.0 6.f s0.0 sao a10 1t.0 1.0 0.0



Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
W r E [ d d b s d 6 d 1 S . 6  S M r m

I pH Cod. TB C{i M!2+ N$ K+ rcOr- CS. s2. CL F.{T) F.{d} ilr(I) [n{dl
'c

Springs
sP1.33 O7{dS t I

21{ffi

leA€S 0.5

2.&S 1.0

e4ry97 3.0

1m€7 3.0

Hug

Wz-S iffi&

2t-M.yS

lSS.pS 1.2

H.€ t.5

|M 1.7

A@ rctu

t$q-$  mh

AS*S mb

1&Js€ l  mh

12-Js-n

21-Jm-S

2+tu-S 1.0

gs-97 3.0

&Aq-97 a O

1GW'97 3.0

&JF$

@SqS

&MilS htu&

Zl&t-W @

I'S.FS 2.1

&ws !.a

L'

9.0 7.5 179

7.0  7 .a  @

5.0 E.l B

7.0 a.2 ffi

6.0 E.3 $l

4 .7  €

ru 71.0 B.o 5.0 t.0 s <5

H 70.0 n.o 5.0 <1 tl <5

M 72.O 23.O a.0 r.0 316 <5

8 2.O 5.0 <r 3l <5

m 82.0 21.O 5_O 1.0 3rS <5

6 m.0 a.o 5.0 <1

t7.o 6.0 o.$ {.1 {.t

14.0 4.0 { .1 <0.1

4 .117.0 7.O {.1

17.O 3.0 4.t

18.0 5.0 1@ {.1 0.10

E.l 2r5 e.0 17.O 5.0 2.O 24S <5

4.0 7.6 g 6 S.8 5.1 2.3 $6 <1

13.0 7.5 S A S_7 21.a 3.9 1.1 32S <1

7,1 t.0 ttz.t 2s 7!,r u.7 a,7 o.! ltl <5

2.O <1 0.5 <0.1 <0.1

11.0 7.0 0.61 4.02 0.€

21.O 7.O 0.S 4.@ <0.01

14.a t.a l.t {.t <0.1 4.1

3.0 Ll 571

rE.o 7.1 a27

E.O 7.2 S

9.0 8.3 S

7.7 173

4.2 s2

n 91.9 21.2 2.3 t.0 32 0
m e.0 !9.0 3.0 <1 s7 <5

a 70.0 21.0 3.0 r.0 s €
A 76.0 17.O 2.0 t.0 310 <5

m no a.o 3.0 2.o g {

6 75.0 t8.O 3.0 <1 m
g 79.0 21.O 3.0 40 S <5

9.5 3.5 0.9 0.6

4.0 3.0 0.& 4.1 4.1

4.0 5.0 r.{ <0.1 {.1

7.O 1.0 O.lO <0.1 { .1

17.O 5.0 0.S <0.1 {.1

€.0 4.0 0.s <0.1 {.1

3.0 6.0 O.S 4.1 4.1

9.0 6.0 0.s <0.@ 4.1

13.0 6.0 1.12 <O.@ O.U

!.1 al 0.t <0.1 4.1

5.0 7.a g g &.0 19_3 2.9 0.9 * <1

12.O A.2 372 270 76.a 21.1 2.O 0.8 S <1

4.2 7.a sz.a n|,o t!.t 2o.t L7 1.2 3x.! {

1k'91 0.4 6.0 8.3 m 27 A5 t 13.6 2.1 0.0 28 <1 5.0 10.0 0.6
1HF92 2.o 5.4 7.1 & rs e.o 6.0 1.0 o.O t$ o S.O a.o o.@ 0.6
ps.P92 0.5 7.6 7.9 s ru 9.5 at 0.5 o_o N o &o a.o o.@ qlo

o!u&s 8.0 2.0 8.0 m t& 37.9 S.0 0.3 3.7 272 o 4.0 3.1 o F <0.6 <0.6

otJ693 7.a r2.o 1.a m ls at.l 9.9 1.1 6_7 1$ O a.O 3.6 4.6 o_r? <0.8

2t9d'$ 1.5 5.0 7.A m 219 4.0 15.0 1.0 3.0 179 <1 5.0 f.O <0.2 <0.2 {.1
02!ug 5.0 a2.a 8.2 M 211 {.3 9.9 1.2 8.5 1S 5 <10 7.0 O.tO 0.6 '<O.1

12-SPg 3.0 41.0 7.5 &2 1g 52.0 15.0 1.3 55 tS O 7.3 7.A <.6 <0.6 <0.@

e$p$ dry

2$JuM 1n @.0 r1 .o  i .o  50  17r  3  2 .o  2 .o  <o . r  o . t
lz-tugs t.0 10.0 7.9 u 217 $.0 16.0 2.0 1.0 N ,3 1o.o 4.0 <o.t <o,

1ffiS LO a.o 8.5 ru 2r5 e.o 14.0 3.0 Lo d <5 110 3.0 4.t <O_r

o7-A$7 dry

ffi€7 dry

Wtg turre

2t-Mry-S illgd*

1ts+s 2.O 13.0 8.4 S m €.8 15.0 2.O O.7 197 <1 1o.O 6.0 1.7 <0.@ O.s
*N@ dry

|mn 2.2 11.6 t.0 !59,7 20! 33.t tt.! t.a 2.a ru 2 tt.i 7.! 0.35 <0.1 <0.1 <0.1



Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
s|ffir #.tu k.rul..gt 1938.t S M.ro

I
' c

cd. TB cd+ Mgz+ N& r+ xu. co!. sg2- cts f.m F(d) mn{T} Mnld)

sP1.t t

3iJ@ 4_o 6.E g.a s & 6.0 €.6 6.a 1.f s7 o 6.e s.7 9.6 €.1
214qs 1.0 7.9 510 2& $.0 6.0 7.6 1.3 il a 92 6.6 o.6 {.ol
ss+s <i 6.0 8.0 S U $.0 €.6 7.2 1.3 2S t6 37_a 6.3 <0.6 4.Ol
H..N s o.o g.9 1.1 1.2 zi <1 s.o 15.0 o.2r o.q
?{ll€ o.o 1a.6 ffi
2&Jtd 6 $.a !1 S.0 4.0 U2 <t 6.0 15.0 {.@ {.Or
affi €.0 15.0
2€ss ffi $.r 8.1 3.3 o-4 61 <1 np a.o 0.6 o.@
rgA4S *y
1$SFS dry
1M91 0.0 6.5 7.9 m
lNG9l s s.6 ar.8 a.E t.o gls <1 al 75.o 0.67 o.ol
?!{d-91 O.2 10.a g 75.0 67.6 9.5 3.2 S <t 110.0 15.0 0.2 4.Ol
2adqF91 O.2 t5.O 7.5 m
?+q'91 fi f,.5 32.9 a-7 1.8 ffi <1 $.0 s-o o.q 0.6
lHtd 5.0 12.1 E.3 7U 271 6.5 $.6 3.8 O.O k 9 3.0 1O.O O.@ O.g
3GSd a
01#s MA LO s.r .m * a7.o a7.g 9.8 {.t 3G O S.O a.2 O.tE {.6 <G
:ffi-S er
@Jes 4.0 s.2 s_2 3X ts 4t.9 t3.t j.O 0.5 219 7 <10 <2 o@ <o_ol {.o1
1364g 0.0
rA{-s 7.6 6.0 8.3 S m $.0 t5.o 3.0 <l 213 9 6.0 2.O O.{ {.O! {.Ot
2&Nd-$ &y
reAq$ av

zGlS dy
Fs+s 8.a 612 I s.o 9.0 9.0 z.o 367 <5 €-o 8.0 <0.1 <o.t <o.i

5.5 1!.0 !.1 551.5 S.r $.! t!.7 5.! t.t !0t.0 a.t !!.t t3.7 o.s o.t2 o.otz!

&Mr-S h€*

2l{.y$ ir-ssfr

!tsq$ 2.5 12.0 8.2 s S tl.z X.3 2.7 O.7 A <1 t.O 6.0 O.S <0.@ <qor
Hw-$ 1.0 9.4 7.a @ @ 75.0 6.8 1.5 5.a 301 <1 S.0 9.0 0.19 <O.@ <0.O1

l.l r0.7 !.0 st.l *,0 7!.t 25.1 2.t !.! n?.' <1 aO.0 7.5 0.a <0.02 <0.0t



Table 2 Solute compositions and discharge rates of streams, springs and welts in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
1f f i re | ldb |Mf f i1W.n .  OM*m

d. ur2+ h+ x+ xc6. c6- 92. CL F.0) Fdd, [r(I] Mtr(d)

2l{|t@

@&s

flN€

S F-S

affi y.8b lo.o ?_E

2!@

&-s a.oh 9.8 7.s

1@-S

12{*91 7z2ld l1.t 7.s

1Qd1

& F€1 ? .€h  11 .3  7 .d

2'JHI

t1&€1 S.2h  l l .O 7 .2

1&€1

GMrq S.otu tO.O t.z

@JtM $.8 h 8.3 7.7

Itsqe S.5td 13.3 7.6

llfuq $.3h 9.7 7.3

Hil€3 $.5 b 11 .7 7 I

1il@93 S.gh 12.2 7.a

l&SqS t .6k  11 .0  7 .4
q&93 52.a tct 11.a 7 2

e-kg 52.3 h s.o 7.1

HuFg 52.0h S.Z 6.a

2&S.F94 5l .6 td g.O 7 .O

DD€g 51.7tu $.0 7.o

Nd4

?J|M 12.O

2A+s 12.9 7.c

lScS 51.2td 12.5 7.3

GFNT 10.9 7.3

24.t47 €-ab 11.6 7.1

21{q-97  51 .6b  11 .9  6 .5

sk-97 M

31{sS M

::|kr$ W

lH-S M

2d6S 'M

l$SeS M

O-oes M

il.2rEr i!.a 7.!

21J'N

@&s

l&Mtr€ Ins!*

2H|l€ In@$*

1'S*S l|l|@*

q-h$ In*d

Hr€3 tl

1ilm-S el

1&SqS er

17-Fd93 fy

@-M--g dy

fJtM dry

SSqg dq

DO*q ey

HlS dry

?Jffi 4Y

?€fS dy

l&Mr& Ind

21&$ In.@d*

lts.e$ lffi&

02ru hffid*

nr ary

2€+92 ey

(:Ifu92 4y

(:|||&g dy

r$|l€

l&SqA l@n

q.M3 16.En

@-Mf ,q  111of t

H |g  i t l .on

es+g dy

&oda 5t.5 n

l&OcS 1S.2 n

l&k-S 6hyd

z€(ffi &toyd

ItSFS &.@rd

07&-S 6hyd

t0.0

121.2 fl.6 21 0.7 S

75.8 17.8 16.9 7.2 410

&.0 1$3 2A t.7

82 V-9 13.9 41.6 510

118.3 a7.a 18.E 7.1 g

1S.5 6.8 r9.9 5.4 12

r€-9 t.8 €1.0 10.5 fr

tG_a as 1s.3 13.1 g

n.5 31.7 1r.9 7.2 M

s.3 €-0 13.7 0.0 a6

71.A 37.5 1.i 6.7 g

s.9 3.3 115 s.3 47
ga 1l-1 15.1 €.6 S7

$.2 €.1 10.9 7.7 €1

1$.0 €.2 t4.e 5.1 121

9.6 s.6 12.9 1.2 ag
q.2 37.6 12.3 a.6 1n

76-3 r5.0 S.0 1.O rc

n.o 45.0 140 6.0 s

E1.O 6.0 r5.0 5.0 176

3.0 71.O r5.0 5.6 €

re.o s.0 1a.0 5.9 42

s.0 (.0 15.0 6.0 418

&.0 s.0 14.0 5.0 #

n.0 6.0 15.0 5.0 @

1100 €.0 1a.o 5.0 475

n.0 €.0 19-o 5.0 €

71.O 41.0 1a.0 5.0 €

n.o 12.o 12.O a.O 6

9.0 47.o 19.0 6.0 427

<r s.o 10.0

<1 S-O lO.O

16.$.0

<1 m.o l5.o

<1 1S.O 4.0

6 t4

g
1_9 0l
! .1 0.1

4 9.7 0.6
o.o o.a

{.@ o.r

e

il

s
g

$l

am
g

313

n

<1 m.0 a.0 2

<t 1&.0 1N-O

<r 170.0 6.0 1

<1 18.0 10.0

<1 5.0 l0.o

<1 4.0 15.0

<1 17_O tto

<1 S.0 L0

<1 n.o r5.0 5

<1 3100 10 .0  4

<1 70.0 0.1 al

<r t.0 a.E

<t  11 .0  a .S  3

<l 9.0 5.0 3

<5 31.0 5.2

€ &.0 3.t

<5 a7.0 3.7

<5 S.0 5.0

<5 S.0 €.0

<5 2 t .0  7 .O

<5 6.0 7.O

<5 41.0  € .0

4 S.0 5.0 5

<5 51 .0  7 .0  2

<s s.0 €.0 2

1 .4  0 .1

oo ot

0.0 00

o.2

t.9 0.0

oo o.o

0.3 0.0
4.9 0.0

4.2 0.t

3 7 0

o 4.@

o.6 0.8
o.@ 4.r0

1 <O@

3 0

2 0
<.1 €.1

o 4.1
<ol 4.1

4.r <0.1

<0.1 {.1

€.1 4.1

{.1 {.1

4.1 4.1

s

.813

7e

7S

7g

ffi

q

910

n4

810

7Q

1178

n1

m
713

41€

g

413

lm

3ro
@

410

arc

at3

s
s

ftt.t s.2 tt.t t.a {7 <l al.t t(! 10.21 2.& 0.s

n7
7a.o

t$.0

s
g

4.4 21.3 6.E

r.6 r.7 r3.5

tf,o 27.5 10.2

le s.0 s.o r8.2 9.7
B 157.0 $.0 8.7 8.0
m 51.0 rao 6.0 1t_0
& 1A.O @.0 9.2 6J
s a.o fia.o 9.9 L0

74 S.O za.O 9.0 9.0
m r@.0 $.0 7.o 5.0

?s M.7 !a7.! 1o.O 10,1

110.0  15 .0

4t0.0 a.o

3.13 0.3

{.@ 0.13

160.0 17.5 l.tt o.tl

12.5  7 .5

12.1 7.2

12.3 7.1

11.9  6 .2

13.3 7.5

13.2 7.1

1 A

s
w
16

a t !

0
g

<5

<5

3.3 5.6 o.gt
H.0 12.1 1.0 0.14
5.0 6.0 8.0 0.S
2€.0 5.2

67.0 16.0 5_5 0.7

<5 10.0 lzo 4.1 0.&
<5 214.0 7.0 {.1 0.r0

<a 28.0 l.l tl,l t.!3 0.t!

&
11p

fr

520

f.1



Table 2 Solute compositions and discharge rates of streams, springs and wells in the GENWAL permit area.
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Table 3 GENWAL UPDES Chemistry and discharge
O..fr Nh. Obch..F @2 ddry to, ..Fn.& S Sj a@

Date Monitored Flow pH Cond TDS TSS Fe(d) Fe(T) SetSol DO O&G
(spm) ('C) (S.u.) (ps/cm) (mg/l) (mg/l) (mg/D (ms/l) (ms/l) (mg/l) (msltt

Mine discharge (UPDES 002)
01-Jan-96 yes 101
01-Feb-96 yes 92
01-Mar-96 yes 66
01-Apr-96 yes 69

01-May-96 yes 66
01-Jun-96 yes 176
01-JuL96 yes 397

01-Aug-96 yes 342
01-Sep-96 yes 322
01-Oct-96 yes 269
01-Nov-96 yes 206
01-Dec-96 yes 333
01-Jan-97 yes 396
01-Feb-97 yes 316
01-Mar-97 yes 32S
01-Apr-97 yes 254

01-May-97 yes 240
01-Jun-97 yes 238
01-Jul-97 yes 27A

01-Aug-97 yes 198
01-Sep-97 yes 269
01-Oct-97 yes 378
01-Nov-97 yes 404
01-Dec-97 yes 397
01-Jan-98 yel 394
01-Feb-98 yes 349
01-Mar-98 yes 326
01-Apr-98 yes 316

01-May-98 yes 527
01-Jun-98 yes 615
01-Jul-98 yes 688

01-Aug-98 yes 637
01-Sep-98 yes 665
01-Oct-98 yes 689
01-Nov-98 yes 598
0't-Dec-98 yes 578

01-Jan-99 yes 569
01-Feb-99 yes 607
01-Mar-99 yes 580
01-Apr-99 yes 565
01-May-99 yes 556
01-Jun-99 yes 622
01-Jul-99 yes 214
01-Aug-99 yes 220
01-Sep-99 yes 208
01-Oct-99 yes 3S7
01-Nov-99 yes 87S
01-Dec-99 yes 839

Sed Pond Discharge (UPDES 001)

12.3

14.8
't2.2

1 1 . 6
1 2 . 1
12.5
11.7
12.3
't2.2

1 ?

12.4
13.3
1 1 . 6

1 1 . 8
13.3
11.7
10.4
' t2 .1

12.3
1 3 . 5
13.4

13.2
12.2
1 1 . 6
10.9
1 0 . 1
10.4
11.2
't't.2

I
12.8
14.4
14.3
1 1 . 9
12.3
11.4
12.3

8 . 1 4
8.23
7.46
7.81
8.33
7.62

8.45
7.43
7.4
7.6
7.7
7 F

7.7
7.8
/ . o

7.4
b . /

6.7
6.75
o.o

7
7.65
7.05
7.7
7.4
7.6
7.85

7.55
t . l

7.8
7.7
7.6
7.4
7.6
7.7
7.8
7.8

7.42
t . 3

7.4
7.8
7.8
6.8

690
A 6 ?

646
660
640
722
410

664
667
685
OYY

721
730
734
692
684

467
449
420
411
400
445
418
335
384
397
427
430
428
448
413
412

<5

23
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<0.1

<0.1
<o.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

<0.1
0.02
0.05
0.03
0.02
<0.1

<0.1
<0.1

2
0.2
0.2
0.2
0.2
0.3
0.2
0.2
<0.1
0.2
o.2
0.3

0.2
0.2
0.1
0.2
0.2
0.2
0.2
<0.1

<0.1
0.3
<0.' l
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.3
<0.1
<0.1
<0.1
<0.1
<0.1 10.4

0.3

0.5

624 367 <5
650 361 10
657 432 <5

370 14
633 380 <5
622 433 <5
2410 216 <5

712 439 <5
422 <5
422 10
457 8

816 460 <5
808 490 <5
779 460 <5
773 470 <5
855 480 <5
726 490 <5
731 470 <5
728 470 <5
728 490 <5
721 440 <5

741 450 <5
740 450 <5
762 460 4
783 472 <5
795 433 4
855 480 <5
726 477 8
666 427 <5

<2
<2
R

7
4
4

<2
<2
<2

<2
<2

<2

<2

<2

<2

<2

<2
4.1

7.3 <2
4.3
2 .3

<2

<2
<2

Jan-99
Feb-99
Mar-99
Apr-99
May-99
Jun-99
Jul-99
Aug-99
Sep-99
Oct-99
Nov-99
Dec-99

yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
yes no discharge
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SP-30

Spring SP-30 has been dry since the 1980's.
1999.

No flow was observed at this spring during
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SP.36

Spring SP-36 has been dry or nearly dry since early 199I. No flow was observed at this
spring during 1999.
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SP.s8

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SP-58 are shown on
the previous page. The results of the-l999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SP-58 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, flow measured at Blind Canyon Creek ranged from a high of 56 gpm,
measured in September, to a low of 3 gpm, measured in June. TDS concentrations
ranged from a lbw of 253 mg/l duringiun., to a high of 380 mgll in November. Total
settleable solids concentrations werebelow laboratory detection limits. During 1999, pH
readings at SP-58 were 8.0 during both monitoring events. Concentrations of dissolved
iron and total manganese were below laboratory detection limits. Concentrations of total
iron measured during 1999 ranged from 0.04 mg/l to 0.18 mg/l.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SP-58
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at SP-58 during 1999.
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sPz-24

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) atSP2-24 are shown
on the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SP2-24 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, flow measured atSP2-24 ranged from a high of 2 gpm, measured during
September, to being dry during November. The spring was not accessible during the 1"
and2"" quarter monitoring events. TDS concentrations sampled during September was
220 mg/\. Total settleable solids were below laboratory detection levels. During 1999,
the pH reading during September was 8.4. The concentration of dissolved iron was
below the laboratory detection limit, while the total iron and total manganese
concentrations were 1.7 and 0.04 mg/I, respectively. The elevated total iron concentration
is almost certainly the result of contamination of the water sample with sediment from the
spring discharge area, and has little or nothing to do with the quality of the water in the
groundwater system. Springs in the Wasatch Plateau area probably rarely, if ever,
discharge water that contains significant amounts of sediment. Rather, turbidity induced
by sampling activities at the spring enters the sampling bottle. This is the case atSP2-24,
because the dissolved iron result (which is determined from a filtered sample to remove
sediment) contains no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SP2-24
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at SP2-24 during 1999.
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SP2.9

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at Sp2-9 are shown on
the previous page. The results of thei999 hyciiologii:'monitoring, including field
measurements and complete water quality laboratory measurements at SP2-9 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, discharge at SP2-9 was measured at 0.5 gpm during November, and was
found to.be dry-durrng_september. During the l't andlio quarterj, the spring was
inaccessible. The TDS concentration mea-sured in Novemb"t *ar 1S0 rirg/lJwhile the pH
was 7.05. The concentration of dissolved iron was below the laboratory deiection limii,
while the concentrations of total iron and total mansanese were 1.S and 0.03 me/I.
respectively. Th^e elevated total iron concentration is almost certainly the resuliof
contamination of the wa.t9r sample with sediment from the spring diicharge area, and has
little or nolhrlg to do with the quality of the water in the groundi'ate. syri.*. Springs in
the Wasatch Plateau area probably rarely, if ever, discharle water that iontains signiicant
amounts of sediment._-\ut!.r. tuibidity induced by sampfing activities at the spririg enters
the sampling bottle. This is the case al SP2-9, beiause ihe d'issolved iron r"r,.rit fni.tt it
determined from a filtered sample to remove iediment) contained no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changis in water qu"tlty 

"1t 
SpZ-q

occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the Sp2-gturins 1999.
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SP-47a

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) atSP-47aare shown
on the previous page. The results of the 1999 hydrologic monitoring, including field
measuements and complete water quality laboratory measurements at SP-47a are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table2.

During 1999, discharge at SP-47a ranged from a high of 2.5 gpm during September, to a
being dry during November. The TDS concentration ranged from240 mg/l in September
to 273 mg/l during May. During 1999, the pH ranged from 7.1 to 7.5. Concentrations of
dissolved iron and total mansanese were 0.01 me/l or less. Total iron concentrations
ranged from 0.30 mg/l to 0.5"3 mg/I. The elevatel total iron concentration is likely the
result of contamination of the water sample with sediment from the spring discharge area,
and has little or nothing to do with the quality of the water in the groundwater system.
Springs in the Wasatch Plateau area probably rarely, if ever, discharge water that contains
significant amounts of sediment. Rather, turbidity induced by sampling activities at the
spring enters the sampling bottle. This is the case at SP-47a, because the dissolved iron
result (which is determined from a filtered sample to remove sediment) indicated no
detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SP-47a
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SP-47a during 1999.
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SP1-3

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SPI-3 are shown on
the previous page. The results of the i999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SPl-3 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, discharge at SPl-3 ranged from a high of 3.0 gpm during May, to 0.33 gpm
during November. The TDS concentration ranged from a low of 180 mg/l in November
to a high of 261mgll during May. During 1999, the pH ranged from 6.8 to 7.6.
Concentrations of dissolved iron and total manganese were 0.01 mgil or less. Total iron
concentrations ranged from <0.05 mg/l during September to 2.9 mg/l during May. The
elevated total iron concentration is likely the iesult of contamination of the water sample
with sediment from the spring discharge area, and has little or nothing to do with the
quality of the water in the groundwater system. Springs in the Wasatch Plateau area
probably rarely, if ever, discharge water that contains significant amounts of sediment.
\g1her, turbidity induced by sampling activities at the spring enters the sampling bottle.
This is the case at SPl-3, because the dissolved iron result during May (which is
determined from a filtered sample to remove sediment) indicated no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SPl-3
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SPI-3 during 1999.
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sP1-19

Time series plots of discharge, TDS,.pH, Fe(T), Fe(d), and Mn(T) at SPl-19 are shown
on the previous page. The results of the lggghydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SPl-19 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, discharge at SPI-19 ranged from a high of 2.5 gpm during September, to a
low of 1.0 gpm during November. Tlre TDS concentration ranged from a low of 330
mg/l in September to a high of 360 mg/l during November. During 1999, the pH ranged
from 7.78 to 8.2. Concentrations of dissolvedlron and total manganese were below
laboratory detection limits. Total iron concentrations ranged from O.tg mg/l to 0.69 mgll.
The elevated total iron concentration is likely the result of contamination of the water
sample with sediment from the spring discharge area, and has little or nothing to do with
thequality of the water in the groundwater syslem. Springs in the Wasatch Plateau area
probably rarely, if ever, discharge water that contains significant amounts of sediment.
Rather, turbidity induced by sampling activities at the spring enters the sampling bottle.
This is the case at SPl-19, because both dissolved ironlesults (which is determined from
a filtered sample to remove sediment) indicated no detectable iion.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SPl-19 during 1999.
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sPt-22

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) atSPI-22,are shown
on the previous page. The rEsults of fhe 1999 hydrologic monitoring, includ_ing field
measurements and complete water quality laboratory measurements at SPI'22 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table2.

During 1999, discharge at SPl-22 ranged from a high of 3.6 gpm during S_eptember, to a
low of3.0 gpm durin! November. Th"e site was ina-ccessibleluring thgl" *d ?"0
quarter. Tlie TDS wis220 mgil during November During 1999, the-pllrang.gd from7.3
t-o S.13. Concentrations of dissolved iion and total manganese were 0.07 mg/l or less.
Total iron concentrations ranged from 1 .27 mgll during September to 2.66 mg/l during ^
November. The elevated tota-l iron concentration is likely ihe result of contamination of
the water sample with sediment from the spring discharge area, and has little o_lnothing
to do with the-quality of the water in the groundwater system. Springs! the Wasatch
Plateau area probably rarely, if ever, discharge water that contains significant amounts of
sediment. Rather, tdrbidity induced by sampling activities at the spring enters-the
sampling bottle. This is the case atSPI-ZZ)because the dissolved iron result during both
monltoring events (which is determined from a filtered sample to remove sediment)
indicated no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic dita suggests that no significant changes in water quality at
SP I -22occurred durin g 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SPl-22 during 1999.
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sPl-33

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SPl-33 are shown
on the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SPl-33 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, discharge at SPl-33 ranged from a high of 1.5 gpm during November, to
1.2 gpm during September. The TDS concentration ranged from a low of 215 mgll in
May to a high of 350 mg/l during September. During 1999, the pH ranged from7.46 to
8.07. Concentrations of dissolved iron and total manganese were 0.1 mg/l or less. Total
iron concentrations ranged from 0.39 mg/l during November to 0.61 mgll during
September. The elevated total iron conCentration is likely the result of contamination of
the water sample with sediment from the spring discharge area, and has little or nothing
to do with the quality of the water in the groundwater system. Springs in the Wasatch
Plateau area probably rarely, if ever, discharge water that contains significant amounts of
sediment. Rather, turbidity induced by sampling activities at the spring enters the
sampling bottle. This is the case at SPl-33, because the dissolved iron result during each
of the sampling events (which is determined from a filtered sample to remove sediment)
indicated no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SP1-33
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SP1-33 during 1999.
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sPl-47

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SPl-47 are shown
on the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SPl-47 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, discharge at SPl-47 ranged from a high of 2.1 gpm during September, to
1.75 gpm during November. The TDS concentration ranged from a low of 270 mg/l in
November to a high of 350 mg/l during September. During 1999,the pH ranged from 7.8
to 8.24. Concentrations of dissolved iron and total manganese were 0.01 mg/l or less.
Total iron concentrations ranged from 0.89 mg/l during September to l.I2 mg/l during
November. The elevated total iron concentration is likely the result of contamination of
the water sample with sediment from the spring discharge area, and has little or nothing
to do with the quality of the water in the gioundwater system. Springs in the Wasatch
Plateau area probably rarely, if ever, discharge water that contains significant amounts of
sediment. Rather, turbidity induced by sampling activities at the spring enters the
sampling bottle. This is the case at SPl-47,because the dissolved iron result during both
monitoring events (which is determined from a filtered sample to remove sediment)
indicated no detectable iron.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SPl-47
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SPl-47 during 1999.
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SP2.1

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SP2-l are shown on
the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SP2-1 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table2.

Puring 1999, discharge at SP2-1 ranged from a high of 1.0 gpm during May and
November, to a low of 0.4 gpm during September. The TDS concentration ranged from a
low of 275 mg/l in May to a high of 310 mg/l during September. During 1999, the pH
ranged from7.4 to 8.04. Concentrations of dissolved iron and totalmanganese were 0.03
mg/l or less. Total iron concentrations ranged from <0.1 mg/l during May to 0.28 mg/l
during May.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at SP2-1
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SP2-l during 1999.
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SP1.9

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SPI-9 are shown on
the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SPI-9 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

During 1999, no discharge was observed at SPl-9 during the 3'd or 4th quarter monitoring
events. SPl-9 was inaccessible during the l't and 2nd quarters.
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sPl-24

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at SP1-24 are shown
on the previous page. The results of the 1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at SP1-24 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table2.

During 1999, discharge (0.67 gpm) at SP1-3 was observed only during the November
monitoring event. The TDS concentration monitored during November was 310 mg/I,
while the pH was 7.43. Concentrations of total and dissolved iron and total manganese
were 0.04 mg/l or less.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality atSPI-24
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the SPI-24 during 1999.
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DH-I

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well DH-l
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
DH-l are shown on Table 1. Historic water chemistry and field parameter measurements
are shown in Table 2.

DH-l was dry during each of the four quarterly monitoring events during 1999.



DH.2

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well DH-2
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
DH-2 are shown on Table 1. Historic water chemistry and field parameter measurements
are shown in Table 2.

DH-2 was inaccessible during each of the four quarterly monitoring events during 1999.
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MW-1

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-l
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
MW-l are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

During 1999, discharge from MW-l was meager. On only one occasion (June) was there
sufficient discharge from the well to obtain a water quality sample. The TDS was 258
mg/I, while the pH was 7.9. Concentrations of total and dissolved iron, and total
manganese were below laboratory detection limits.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality in MW-l
occurred during 1999. Rather, the water quality remained remarkably consistent.

No impacts to water quality that could be attributable to mining operations were observed
at the MW-l during 1999. The decline in discharge rate from MW-l, which was used for
several years as a culinary water supply for the mine's surface facilities, is likely due to
the limited extent of the Star Point Sandstone groundwater system in which the well is
completed. The Star Point Sandstone groundwater system is likely not in good hydraulic
communication with recharge sources.
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MW-2

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-2
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
MW-2 are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

Throughout 1999, that portion of the mine in which MW-2 is located has been flooded
with mine operational water. As a result, the water in the well bore is not representative
of conditions in the Star Point Sandstone groundwater system in which the well is
completed. As a result, operational hydrologic monitoring of MW-2 was not carried out.
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MW-3

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-3
are shown on the previous page. Tharesults of the 1999 hydrologic monitoring,
lnglg{ing field measurements-and complete water quality laboratory measurements at
MW-3 are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

Throughout 1999, the well has been inaccessible.
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MW-4

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-4
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
MW-4 are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

Throughout 1999, MW-4 has been inaccessible.
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MW-5

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-5
are shown,on the previous page. The results'oithe 1999 hydrologic monitoring,
lnglgdlng field measurements-and complete water quality laboratory measuremints at
Mw-5 are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

!.ell MW-5 was previously destroyed as a result of mining operations. No monitoring of
this well is possible.
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MW-6

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at in-mine well MW-6
are shown on the previous page. The results of the 1999 hydrologic monitoring,
including field measurements and complete water quality laboratory measurements at
MW-6 are shown on Table 1. Historic water chemistry and field parameter
measurements are shown in Table 2.

During 1999, TDS concentrations at MW-6 ranged from 1,24I mg/l during September, to
1,404 during March. During 1999,pHranged from 12.1 to t2.3. Mayo and Associates
(1998) determined that this high pllwater is the result of alteration of a nearby igneous
dike under relatively stasnant flow conditions in the Panther Sandstone member of the
Star Point Sandstone. C"oncentrations of total and dissolved iron, and total manganese
were below 0.3 mg/I.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality in MW-6
occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the MW-6 during 1999.



= JZU
o)
E
a
P 310
F

3

o

Water Level

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 o0

pH

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 oO

Fe(d)

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 oO

TDS

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

Fe(T)

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

o

290

30

25

20

1 4

1 0

0.45

0.40

0.30

0.25

0.20

n  r E

E

F

lt

a

=

E

F

=

o

4

e 3

o
L

1

0

Mn(T)

\

\

\

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00

MW-6a



MW-6a

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T). at It{{-61 are shown
on the previous page. The rEsults of ihe tggg hydrologic monitoring, including field
measurements airdlomplete water quality laboratory measurements at MW-6a are shown
on Table 1. Historic witer chemistry and field parameter measurements are shown in
Table2.

During 1999, TDS concentrations ranged from 293 mg/l to 317 mgll, while pH.ranged
from 1.67 to 8.1 . Concentrations of dissolved iron and total manganese were all below
laboratory detection limits. Concentrations of total iron ranged from 1.8 m-gll to 4.5 mg/I.
These concentrations are likely the result of the somewhat mgddy laturg 9f th9 water
extracted from the well. The water elevation in MW-6a declined from 1.8 to 4.5 feet
below ground surface. This decline is likely due to alocalized depressurization of the
Star Point Sandstone as a result of nearby mining operations.

Examination of analytical results for important chemical parameters (Ta,bl" ]) 1n the
context of historic dita suggests that no significant changes in water quality in MW-6a
occurred during 1999.

No impacts to water quality that could be attributable to mining operations were observed
at the MW-6a durins 1999.
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MW-7

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at MW-7 are shown on
the previous page. The results of the-1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at MW-7 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table 2.

D_uring 19_99, TDS concentrations at MW-7 ranged from 281 mg/l to 286 mgll, while the
pI! ranggd from 7.0 to 7.5. Concentrations of dissolved iron and total manganese were
belowlaborgtory detection limits. The concentration of total iron measured in September
was 0.2 mg/I.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant chang-es in water quality in MW-7
occurred during 1999. Rather, the water quality remained remarkably consistent.
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MW-8

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at MW-8 are shown on
the previous page. The results of the-1999 hydrologic monitoring, including field
measurements and complete water quality laboratory measurements at MW-8 are shown
on Table 1. Historic water chemistry and field parameter measurements are shown in
Table2.

luring 1999, TDS concentrations ranged ftom267 mg/l to 348 mgll, while pH ranged
from7.4 to 7 .7. Concentrations of dislolved iron and total manganese were below
laboratory detection limits. Concentrations of total iron ranged-from 0.7 to 3.8 mg/I.
The elevated total iron concentrations are likelv the result of the turbid nature of the water
extracted from MW-8.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant chang-es in water quality in MW-l
occurred during 1999.

No_impacts to water quality that could be attributable to mining operations were observed
qt the MW-l during 1999. The water level measured in MW-Trahged from 2.2to 4.5
feet below ground Iurface. The small decline in water level noted il December may be
the result of a localized lowering of the pressure surface of the Star Point Sandstone
groundwater system in which the well is completed. This decline may be the result of
mining operations in the immediate vicinity of the well.
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Upper Flume, Crandall Creek

The Upper Flume on Crandall Creek is located above the GENWAL Mine surface
facilities and above the mine discharge point. Time series plots of discharge, TDS, pH,
Fe(T), Fe(d), and Mn(T) at the Upper Flume of Crandall Creek are shown on the previous
page. The results of the 1999 hydiologic monitoring, including field measurements and
complete water quality laboratory measurements at the Lower Flume are shown on Table
1. Historic water chemistry and field parameter measurements are shown in Table 2.

During 1999, flow measured at the Upper Flume of Crandall Creek ranged from a high of
4,173 gpm, measured in June, to a low of 305 gpm, measured in November. TDS
concentrations ranged from a low of 256 mg/l during the June high-flow season, to a high
of 370 during the low-flow measurement in September. Total settleable solids were low,
with a high of only 5 mg/l during June. The other TSS measurements were below
detection. During 1999, pH readings at the Upper Flume ranged from 7.9 to 8.1.
Concentrations of total and dissolved iron and total manganese were all low. In all
sampling events, the concentrations of these parameters were 0.1 mg/l or lower.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at the Lower
Flume occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the Lower Flume during i999.
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Lower Flume, Crandall Creek

The Lower Flume on Crandall Creek is located immediately below the GENWAL Mine
surface facilities and the mine discharge point. Time series plots of discharge, TDS, pH,
Fe(T),f,.(d), and Mn(T) at the LowerFlume of Crandall Creek are shown on the previous
page.-The results of the 1999 hydrologic monitoring, including field measurements and
complete water quality laboratory measurements at the Lower Flume are shown on Table
l. Historic water chemistry and field parameter measurements are shown in Table 2.

Du1ile 1999, flow measured at the Lower Flume of Crandall Creek ranged from a high of
4,406 gpm., measured in June, to a low of 336 gpm, measured in November. TDS
concentrations ranged from a low of 292 mg/l during the June high-flow season, to a high
of 450 during the low-flow measurement in\ovem6er. Total seitleable solids were loi,
with a high of only 2 mgll during September. The other TSS measurements were below
detection. During 1999, pH readingi at the Lower Flume ranged from 8.2 to 8.6.
Concentrations of total and dissolved iron and total mansanese were all low. In all
sampling events, the concentrations of these parameters ivere 0.12 mg/l or lower.

The addition of mine discharee water to Crandall Creek results in increases in some
chemical parameters relativeio those measured at the Upper Flume. The TDS
concentration at the Lower Flume during September was 110 mg/l (32%) greater than that
measured at the Upper Flume. Smaller In.r.ur.r in Cl-, SOo2- a;d Na* alio-occurred.
Additionally, increases in the discharge rate in the creek (< 1,000 gpm) occur because of
the addition of mine discharge water. Because the mine does not discharge water
continuously, these increaseiare not always noted during the quarterly m6nitoring.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant chang-es in water quality at the Lower
Flume occurred during 1999 relative to hisloric analytical results.

Other than the water quality impacts noted above, which are related to mine discharge, no
impacts to water quality or discharge rate that could be attributable to mining operations
were observed at the Lower Flume durins 1999.
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Horse Canyon Creek

A single location on Horse Canyon Creek is monitored quarterly for field parameters and
solute chemistry. Time series plots of discharge, TDS, pH, Fe(T), Fe(d), ana Vtn6; at
Horse Canyon Creek are shown on the previoris pag".'fnrresutfi of itrij 1999 hydrologic
monitoring, including field measurements and complete water quality laboratory
measurements at Horse Canyon Creek are shown on Table 1. Historic water chemistry
and field parameter measurements are shown in Table 2.

During 1999,_flow measured at Horse Canyon Creek ranged from a high of 860 gpm,
measured in September, to a low of 337 gpm, measured in June. These discharge rates
are somewhat greater than those measured in the previous five years. The large discharge
lqtg nleasqed in September was likely in respons-e to a late summer thundershower. The
high-flow discharge rate is probably the resuli of the extreme wet spell the region
experienced during the late 1990's. TDS concentrations ranged from a low if ZZ9 mgll
du1ile the June high-flow season, to a high of 410 mg/l in September. Total settleabl-e
s_olid,s were low, ranging from 4 to 6 m{I. During t999, pH ieadings at Horse Canyon
Creek ranged from 8.1 to 8.3. Dissolvel oxygen contents range from 8.5 to 11.6 mg/I.
Concentrations of dissolved iron and total manganese were low, with all analytical rlsults
!"ilg 0.02 mgll or lower. Concentrations of total iron measured during 1999range from
0.17 to 0.20 mgll.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant chang-es in water quality in Horse
Canyon Creek occurred duiing 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at Horse Canyon Creek during i999.
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Blind Canyon Flume

Blind Canyon Creek is monitored quarterly for field parameters and solute chemistry.
Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at Blind Canyon Creek
are shown_on the previous page. The results of the 1999 hydrologic monitoring,
T-glu9tlg field measurements and complete water quality laboratory measurements at
Blind Canyon Flume are shown on Table 1. Historic water chemisiry and field parameter
measurements are shown in Table 2.

During 1999, flow measured at Blind Canyon Creek ranged from a high of 26 gpm,
measured in September, to a low of I gpm, measured in November. The site was
inaccessible duiing the I't and 2nd quaii,. monitoring events and it is likely that discharge
in the -creek was greater during thai period of time. TDS concentrations ranged from a
low of 380 mg/l during the Juie higir-flow season, to a high of 450 mg/l in September.
Total settleable solidsioncentratioir *"t. below iaboratoiy detection-limits on both
monitoring_ events. During 1999, pH readings at Blind Canyon Creek ranged from 8.1 to
8.2. Dissolved oxygen contents range from 8 to 14 mg/\. Concentrationsbf dissolved
loq and total manganese were low, with concentrations below the laboratory detection
limit. Concentrations of total iron measured during 1999 were all less than 0.1 mg/I.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant chang-es in water quality at Blind
Canyon Creek oc_curred during 1999. It is apparent frornthe historic data that
concentrations of several solute parameters have been highly variable. These parameters
include sodium, sulfate, and chloride.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at the Blind eanyon Flume during 1999.
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Indian Creek

Indian Creek drains a small portion of the permit area immediately west of the Joes
Valley Fault system. IndiarrCreek is monitored quarterly for field parameters and solute
chemistry. Time series plots of discharge, TDS, pH, Fe(T), Fe(d), and Mn(T) at Indian
Creek are shown on the previous page. The resufus of the 1999 hydrologic monitoring,
includilg field measurements and complete water quality laboratory mebsurements af
Indian Creek are shown on Table 1. Historic watefchemistry and field parameter
measurements are shown in Table 2.

During 1999, flow measured at Blind Canyon Creek ranged from a high of 1,571 gpm,
measured in May, to a low of I,282 gpm, measured in September. TDS concentrations
range.d t9* u low of 380 mg/l during the September and November, to a high of 395
my'l in May. Total settleable solids concentiations ranged from 6 to 14 mg/I. During
1999, pH readings at Indian Creek ranged from 7.5 to 8.4. Dissolved oxygen contents
range from 6 to 16 mg/I. Concentrations of dissolved iron and total manganese were low,
with concentrations of 0.03 me/l or less. Concentrations of total iron measured durine
1999 ranged from 0.12 mg/lt;0.20 mg/I.

Examination of analytical results for important chemical parameters (Table 2) in the
context of historic data suggests that no significant changes in water quality at Indian
Creek occurred during 1999.

No impacts to water quality or discharge rate that could be attributable to mining
operations were observed at Indian Creek during i999.
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Sediment Pond (UPDES 001)

There were no discharges from the sediment pond durin g 1999.
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Mine discharge water (UPDES 002)

Time series plots of discharge, TDS, pH, Fe(T), Fe(d), Mn(T), TSS, and oil and grease in
mine discharge water are shown on the previous page. The results of the 1999 hydrologic
monitoring, including field measurements and complete water quality laboratory
measurements of mine discharge water are shown on Table L Historic water chemistry
and field parameter measurements are shown in Table 2.

During 1999, monthly mean discharge from the mine ranged from 208 gpm in September,
to 839 gpm during December. TDS concentrations ranged from 335 mg/l during April to
a!8 mgil during October. During 1999, pH ranged from 6.8 to 7.8 mg/I. Concentrations
of dissolved iron were all less than the laboratory detection limit, while total iron was
detected above laboratory detection levels only during July (0.3 mgil)

Examination of analytical results for important chemical parameters (Table 2) inthe
context of historic data suggests that no significant changes in water quality of mine
discharge water occurred during 1999.


